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EXECUTIVE    COMMUNICATION, 


ENCLOSING   THE 


REPORT   OF   ELWOOD   MORRIS,  Esq., 

Chief  Engineer  of  the  Chesapeake  and  Ohio  Canal  Company, 
December  31,  1840. 


EXECUTIVE   COMMUNICATION,  &c. 


BY  THE  H(3US*E  OF  DELEGATES 

January  8t/i,  1840. 
Read  and  referred  to  the  Committee  on  Internal  Improvements. 


Message   of  Gov.  Grason,  to  the  Legislature,  enclosing  the  re- 
.     fort  and  Letter  of  the  President  of  the   Canal  Companij  with 
the  Report. 

January  7;  1841. 
To  the  House  of  Delegates  : 

1  setid  iiercwith  a  comiiiunicatioii,  which  has  just  been  receiv- 
ed from  the  Pres'uleat  of  the  Cljcsapcake  and  Ohio  Canal 
Company. 

WM.   GRASON. 


icffer/rojji  F.  TiioM.is  Esq.,  Preiident  of  the  Chesapeake  and 
Ohio  Canal  Company,  accompanying  the  Report  of  the  En- 
gineer. 

Office  of  thk  Chesapeake  and  Ohio  Canal  Co. 
Frederick,  January  5,  1841. 

Sir: — I  have  the  honor  to  foi-ward  to  you,  to  be  communica- 
ted to  the  Legislature  of  Maryland,  a  report  from  the  Chief 
Engineer  of  the  Chesapeake  and  Ohio  Canal  Company,  treat- 
ing of  the  canal  now  under  construction,  and  noticing  briefly, 
the  condition  and  prospects  of  that  part  of  the  canal  now 
navigable. 

Mr.  Morris  has  been  recently  appointed  to  the  important 
ofiice  he  now  holds,  and  his  report,  as  an  act  of  justice  to  him, 
the  President  and  Directors  desire  to  have  laid  before  the  Le- 
gislature, that  tiie  members  thei-eof,  and  tlie  stockholders  of  the 
canal  company,  may  judge  of  his  qualiiications  for  the  duties 
he  is  called  upon  to  discharge. 

The  information  called  for,  by  an  order  of  the  House  of 
Delegates,  of  the  30th  of  Decctnber;  shall  be  communicated  as 


soon  as  the  officers,  who  have  in  charge  this  iireparation,  have 
made  out  the  necessary  statements. 

Yevy    respectfully,  yours  &c. 

FRANCIS  THOMAS,   President. 
His  Excellency, 

Wm   Grasox,  Governor  of  Maryland. 


Report  ,>f  Ellwood  Morris,  Chief  Ens^ineer  of  the  Chesapeake  and 

Ohio   Canul. 

Chesapeake  and  Ohio  Canat.  Line, 

December  :Mst,   1840. 
To  the  President  and  Directors  of  the  Chesapeake   and   Ohio  Canal. 

Gentlemen: — Pursuant  to  your  order  of  December  15th 
1840,  directing  me  to  re])ort,  —1st.  Generally  upon  the  State  of 
the  work  above  dam  No.  6. — 2nd.  Ui)on  its  probable  aggregate 
cost,  and  the  amount  of  work  now  done  and  to  be  done  &c.  &c. 

I  have  the  honor  to  subuiit  the  following  Ueport,which  though 
somewhat  more  gejieral,  will  be  found  *o  comprise  the  1st 
liead  of  your-  instructiojis. 

And  with  a  view  to  perspicuity,  I  propose  to  treat  the  sub- 
jects considered,  in  three  divisions  : 

1. — Entering  succinctly  into  ihe  history  and  design  of  the 
work,  viewing  it  as  a  route  connecting  the  Western 
waters  wilh  the  sea. 
2. — Treating  of  the  canal  i:ow  under  construction  from  Cum- 
berland 50  miles  down  stream  to  dam  No.  6. 
S.-— Noticing  briefly  the  condition  and  prospects  of  the  finished 
Canal,  now  navigated  upstream  from  Georgetown  to  dam 
No.  6.  a  distance  of  134   miles. 

It  was  both  my  wibh  and  design  to  accompany  my  report  at 
this  time  with  a  minute  estimate  of  the  probable  cost  of  com- 
pleting the  unfinished  50  miles,  and  of  the  work  dorie  and  to 
be  done  as  required  by  the  Cnd  head  of  your  instructions  : 

But,  owing  to  an  unavoidable  absence  from  the  line  during 
all  November,  in  attendance  upon  the  United  States  Court, 
and  also  to  the  absence  of  certain  original  data — olliciaily  pre- 
pared in  18  39  by  the  numerous  oliicers  then  in  service  and  de- 
posited in  the  ofiice  of  the  Chief  Engineer  at  Cumberland  ; 
wliicii  data,  it  is  singular,  is  not  now  to  be  Ibundeither  there  or 
in  the  Canal  Office  at  Frederick,  having  evidently  been  abstract- 
ed by  some  one — I   find  myself  unable  to  accomplisli  that  pur- 


pose  at  present,  but  intend  to  supply  such  an  estimate  as  an 
appendix  hereafter,  so  soon  as  tlie  data  contained  in  those  miss- 
ing documents  can  be  restored  ;*  and  tliis  appendix  I  sbali  take 
steps  to  place  in  your  hands,  on  ot-  betbi'e  tlie  15th  day  of  Fcbu- 
ary  next  ;  tliis  period  with  the  limited  aid  I  now  have  upon  the 
line,  will  be  the  earliest  moment  at  N\hich  I  shall  be  able  satis- 
factorily to  fulfil  your  orders — and  that  I  should  be  compelled 
by  untoward  circumstances  to  delay  it  thus  long,  none  can  re- 
gret more  deeply  than  myself. 

Until  by  the  estimate  to  which  I  refer,  more  exact  informa- 
tiuii  can  be  supplied  to  the  Directory,  I  will  by  the  aid  of  the 
12th  Annual  Report,  make  for  their  information  a  Statement 
ni  the  work  done  and  to  he  done,  if  the  estisnate  of  my  predeces- 
sor of  Deciimber   1839  should  prove  to  be  correct. 

Work  done  during  all  1840,  upon  the  50  Miles  of  unfinished  Canal 
below   Cumberland. 


WORK    DONE. 

Fioin  Jan.  Isi 

to 
May  1st  18-10 

From  May  Jst 

to 
Dec.31stlP40 

In  all  1840 

Upon  the  Sections,  •-..-- 

g  137,060  29 

8304,166  67 

$441,226  96 

T.'pon  the  Masonry,       .     -     .     .     . 

22,288  13 

67,645  54 

89,933  67 

Upon  nil  the  species  of  work,      -     - 

159,348  42 

371,812  21 

531,160  63 

By  this  statement,  derived  from  the  actual  estimates  made  to 
contractors  up  to  January  1st,  1841,  it  appears  that  work  to 
the  atnount  of  §531,160  has  been  actually  done  in  all  1840. 

From  information  contained  in  the  12th  annual    report,   we 
find  that, 
On  the  1st  of  May  1840,  work  done  on  the  50  miles 

of  unfinished  Canal,  amounted   to  $2,242,945 

To  this  add,  work  done  from  iMay    1st  1840   up   to 

January  1st  1841  371,812 
And  we  have,   Total  work  actually  done  upon  the 

50  miles  up  to  January   1st  1841  2,614,757 


•The  correspondence  which  has  been  annexct!  to  this  Report  by  order  of  the  Directors 
(which  see)  gives  more  ample  information  concerning  the  missing  documents  hero  allud- 
ed to;  the  abstraction  and  witholding  of  which  have  delayed  my  estimate. 


My  predecessor,  both  in  his  revised  cslLniatc  of  December  1  838 
and  in  that  again  revised  of  December  18^9,  states  the  probable 
aggregate  cost  of  the  50  mileis  of  Cana!  alluded  to  at,  54^440,057 
From  which  deduct  work  done  January  1st  1841        x!,  6 14,7  57 

And  by  that  estimate  tl)ere  will   now  be  required  to 

complete  the  Canal  an  expenditure  of  1,825,900 

But  my  personal  knowledge  of  the  exact  state  of  the  unfinish- 
ed line,  together  vvitli  tiic  jn'ogrrss_^already  made  in  the  estimate 
I  sliall  hereafter  present,  justifies  me  in  the  confident  expecta- 
tion that,  by  dispensing  with  some  works  not  absolutely  neces- 
sary— By  building  the  remaining  locks  of  Rubble  stone  Mason- 
ry (a  node  not  equal  to  that  now  adopted,  but  better  suited  to 
your  financial  condition) — by  modifying  the  construction  of 
some  other  works,  and — by  the  }irobab!e  reduced  rates  at  whicli 
witlj  present  prospects, t!)c  rcrrtaining  work  could  no\v  be  let,  an 
economical  and  judicious  outlay  upon  che  works,  of  a  sum  no'': 
exceeding  $1,600,000  more,  would  enable  you  within  2  or  2| 
years,  to  open  the  navigation  of  the  Canal  from  the  Cumber- 
land dam,  thoughout  the  50  miles  now  unfinished,  and  thereby 
to  complete  the  long  anticipated  contintious  navigation  from  the 
county  seat  of  Allegany,  to  tide-water  within  the  District  of 
Columbia. 

I.— ON  THE  GENERAL  DESIGN  0?'  THE  CHESAPEAKE  AND  OHIO 

CANAL. 

The  topography  of  t!io.  continent  of  North  America,  south- 
v,ard  of  the  great  chain  of  lakes,  is  remarkably  simple  in  its 
general  features;  it  consists  of  one  magnificent  valiey-— that 
of  the  Mississippi — of  two  mountain  laugcs — the  Rocky  moun- 
tains and  the  Aileganies — and  of  two  sea  slopes — the  eastern 
draining  into  the  Atlantic,  and  the  western  into  the  Pacific 
Ocean. 

About  three  centuries  ago,  civilization  first  set  foot  upon  the 
Atlantic  Slope  and  extending  her  domain  gradually  along  the 
seabord,  it  is  scarcely  a  single  century  since  the  first  settle- 
ments were  planted  beyond  the  Aileganies,  in  tlie  eastern  mar- 
gin of  the  gi'cat  valley  referred  to. 

But  within  this  short  period,  our  enterprising  countrymen 
have  extended  tiiomsolves  so  rapidly,  as  now  to  occupy  tiie  whole 
eastern  ^lope  ofthc  Mississippi  valley  and  a  portion  of  the  west- 
ern. The  great  ccntralvalley  having  been  mainly  peopled  by  im- 
migration from  the  Atlantic  slope,  and  much  ofthc  foreign  trade 
in  articles  of  western  consumption  being  still  carried  on  through 


tlie  Atlantic  seaports,  which  aiford  reciprocally  a  market  for 
the  products  of  western  industry;  it  was  very  natural  that  our 
countrymen,  both  in  the  East  and  West,  should  early  contem- 
plate perCecting  the  comnuinications  between  their  old  and 
now  homes,  even  by  subduing  the  obstacle,  vthich  nature  had 
uproared  in  those  numerous  nionntain  ranges  known  as  the  AI- 
legaiiit'S.  Accordingly,  we  witness  the  great  States  oCthe  sea- 
boat  (I,  at  immense  expejise,  vising  with  each  other  in  estab- 
lishing magnificent  lines  of  transpirtation,  to  secure  to  them- 
selves as  far  as  practicable,  the  tradic  of  that  vast  basin  from 
which  they  are  separated  by  the  lofty  crests  of  the  Apalachiaii 
chain. 

Stupenduous  are  the  barriers  interposed  by  nature,  but  daz- 
zling the  stake  they  play  for — costly  must  be  tlie  honorable 
strife,  hut  splendid  the  reward  accruing  to  that  State  which 
shall  ultimately  possess  the  most  perfect  line  of  western  com- 
munication. 

The  trade  with  the  great  West,  naturally  divides  itself  into 
two  distinct  branches— one  light,  demanding  expedition,  the  oth- 
er heavy,  in  which  time  is  less  an  object;  with  extraordinary  fa- 
cilities for  both,  nature  has  singularly  favored  Maryland 

These  advantages  were  early  perceived  and  appreciated,  by 
those  valiant  men  who  l^d  the  chivalry  of  the  seaboard,  in  that 
illstarred  march,  which  terminated  on  the  fatal  field  near  Fort 
Duquesne,  where  Braddock  fell  a  victim  to  his  inexperience  in 
woodland  warfare. 

There  w  as  one  commander  in  that  army  whose  quick  eye, 
was  ever  ready  to  note  topography  for  future  use — who  had  an"- 
tecedently  pursued  his  humble  occupation  of  surveyor  upon  the 
margin  of  the  Potomac,  having  been  for  some  time  forted,  up- 
on the  present  farm  of  Mr.  George  Catlett,  about  8  miles  be- 
low your  Tunnel — and  whose  comprehensive  mind  quickly 
grasped  the  vantage  offered  by  the  valley  of  the  Potomac  as  a 
western  route,  owing  to  that  stream  severing  in  succession, 
everyone  of  the  numerous  rocky  ranges,  known  by:the  general 
name  of  the  Allegany  Mountains. 

This  officer — Washington  himself — was  the  early  and  stead- 
fast patron  of  improvements  upon  the  line  of  the  Potomac;  and 
soon  after  the  revolutionary  peace,  in  fact  on  the  £2nd  of  De- 
cember 1784,  we  find  General  Washington  sitting  as  chairman 
of  a  joint  commission  of  Maryland  and  Virginia,  to  take  into 
consideration  the  propriety  of  improving  the  navigation  of  the 


Potomac  to  a  point  high  upstream,  and  thence  opening   a  road 
to  join  the  western  waters. 

This  commission  recommended  to  the  Legislatures  of  the 
two  States,  the  appropriation  of  a  sum  of  money  towards 
rendering  the  Potomac  navigable  to  a  point  considerably  west 
of^Cumberland:  thence  to  form  a  road  cleared  80  feet  wide  to  the 
Dunker  bottom,  or  the  Cheat  river,  and  thence  to  form  a  bat- 
teau  navigation  to  the  Mor.ongahela. 

This  action  clearly  indicates  that  Washington  and  his  com- 
patriots looked  upon  the  improvement  of  the  Potomac  merely 
as  forming  a  link  in  a  great  route  west. 

At  that  early  period  no  one  believed  it  practicable  to  sur- 
mount the  Allegany,  by  a  continuous  navigation,  the  demon- 
stration of  this  momentous  fact  was  reserved  for  those  able  offi- 
cers of  Ejigineers,  who  under  the  direction  of  the  U.  S.  Board 
of  internal  improvements,  made  in  1826,  the  preliminary  sur- 
veys for  the  present  Chesapeake  and  Ohio  Canal,  and  who  then 
established  in  a  most  scientific  and  conclusive  manner,  that  the 
Allegany  summit  of  this  work,  actually  possesses  a  command 
of  water,  ample  to  meet  the  exigencies  of  trade. 

In  1784  the  Potomac  was  ehartered  by  the  commonwealths 
of  Maryland  and  Virginia,  who  subsequently  comnjenced 
operations  under  that  charter  and  effected  an  e-iseiitial  amelior 
tion  of  the  navigation  of  the  river,  especially  at  the  Great  and 
Little  Falls;  but  their  improvements  being  found  in  40  years 
to  fall  far  behind  the  wants  of  the  country,  they  were  supersed- 
ed in  1824  by  the  charter  of  the  present  Chesapeake  and  Ohio 
Canal  Company,  to  whom  all  the  rights,  interests,  and  prive- 
leges,  of  the  Potomac  Company,  were  ceded  by  a  deed  of  sur- 
render, dated  the  I6th  of  May   1825. 

The,Chcsapeake  and  Ohio  Canal  Company  was  organized  in 
1825,  and  on  the  4th  day  of  July  1828,  the  first  ground  was 
broken  upon  the  canal,  by  his  Excellency  John  Quincy  Adams, 
the  Chief  Magistrate  of  the  Republic:  since  that  day,  with  va- 
rious fortune,  this  great  work  has  struggled  onward,  deserted 
within  a  few  years  by  all  her  early  patrons,  except  the  com- 
monwealth of  Maryland,  in  whose  bosom  alone  she  has  of  late 
been  fostered. 

Although  this  important  enterprise  is  evidently  destined  for 
many  years  to  be  nothing  more  than  the  Georgetown  and  Cum- 
berland— or  at  the  most,  the  Baltimore  and  Cumberland  canal 
•—still  as  it  was  originally  designed  to  connect  the  western 
waters  with  the  sea,  by  an  artificial,navigation,jand  as  the  day 


may  come  when  Marylaiul  will  fiiHl  liorseU"  fcee  from  deb^,  and 
ready  i)er!jaj)s  to  reap  the  Ti'iiits  oF  her  geograpliical  position, 
it  may  be  as  well  to  notice  briefly  the  pliysical  advantages 
which  nature  has  lavished  on  this  State,  by  laying  through 
her  bosom  the  only  western  route,  possessing  a  sitnimit  suHici- 
cntly  well  watered  to  guarantee  the  maintainance  ola  continu- 
ous navigation  across  the  mountains;  wliich"  by  its  superior  econ- 
omy in  the  carriage  of  the  heavy  and  slow  trade,  would  inevi- 
tably enable  its  ps-ojjrietoj", to  disregard  and  overthrow  the  com- 
l)etitiun  of  all  th(j  rival  lines  in  sutli  a  tr'afllc. 

Whoever  studies  a  m:ip  of  the.  United  States,  will  perceive 
these  facts — the  Erie  ('anal  turns  the  north  eastern  ll.uik  of 
t!ie  Apalacliian  chain,  by  an  admirable  water  route;  whilst 
Tennessee  and  Geoi'gia  with  their  iniprovetiieats  tui-ning  its 
flank  in  the  south  western  quarter,  have  been  compelled  to  re- 
sort to  rail  roads;  and  of  all  the  western  lines  of  transport 
between  these  limits,  sur.nounting  tlic  crest'^s  of  the  Alle- 
gany, none  are  practicable  without  a  railway  portage — save 
the  Maryland  rou'c  alone — with  tliis  line,  but  two  can  by  any 
possibility  enter  into  competition;  and  these  are  tlie  Tennsyl- 
vania  and  Virginia  routes,  tlse  i-e!ative  advantages  of  wliicli 
will  be  perceived  by  a  conjparisun  of  the  following  tabular 
statements. 

VIRGINIA  ROUTE, 

From  tide  water   on  the  seaboard  to  steam  boat  navigation  on   the 
ivestern  waters. 


TERMINI. 


Richmond  to  Covington, 
Covington  to  the  Kanawha, 


TiJe  water  at   RichmoiiJ  to 
steam  navigation  on  K;inawha, 


Canal 
K'l  R'ci 


Mixed 


^39 
138 


c  , 
f  3  - 
-~  s,   ^ 


o    — 


19S7 


377 


19S7 


►_ 

'■<• 

o  ^ 

•ZL 

n    Z- 

2  >  • 

O 

Q 

-'   Ctl 

e> 

■^     3 

■z- 

1229 

239 

2137 

3300 

239 

138 


138 


The  above  is  deduced  from  a  work  upon  tlie  ''Laws  of 
Trade,'' by  C.  Ellct,  Jr.  Esq.,  late  (.  hief  Engineer  of  this  im- 
,  -^vAuient. 
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PENNSYLVANIA  ROUTE, 

Fiom  tide  water  on  the  seaboard  to   steam  boat  navigation  on  the 

western  waters. 


^ 

o 

'f-:^  ? 

-: 

s; 

■^ 

■o  S 

tn 

—^  "z- 

o   , — 

s 

m" 

o    ^ 

'Z. 

re    B    o 

2   > 

o 

o 

TERMINI. 

2   T 

3 

•-  3 : 

—  o 

C 

» 

TO     O 

r*     S" 

S     3 

S 

P 

r    ►_, 

." 

§•> 

5^ 

?d 

s 

1  7 

•      D 

9 

PliilaJplphia  to  Columbia, 

R'l.KM 

82 

873 

82 

Columbia  to  HoHiduysburg, 

('anal 

172 

748 

172 

Hollidaysburi;  to  Johnstown, 

K'i   K'(i 

3(5 

2491 

2570 

36 

Johi.'slown  to  Pittnbuig, 

Uanal 

104 

471 

104 

Tide  water  at  Philadelpbia  to     ) 

Mixed 

394 

2491 

4662 

276 

lis 

steam_^  navigation  at  Pittsburg         ^ 

The  above  inloi-mation  lias  been  deduced  from  the  reports  of 
the  Canal  Commissioners  of  Pennsylvania, 

MARYLAND  ROUTE, 

From  tide  water  on   the  seaboard  to  steam  boat  navigation  on  the 
western  waters. 


O 

o 

^^  ? 

2 

;^ 

-o  g- 

05 

5-' 

CO* 

-■ 

?ia 

CO 

O 

o 

TERMINI. 

5     ? 

2 

5 

~  3  _ 
?;•  B- 

3 

5 

m 

o    .— 

CD 

^  s 

B_ 

o 
a 

Baltimore  to  Geoigetown, 

Canal 

45 

294 

45 

none 

Georgetown  to  Pittsburg, 

Canal 

:-Mi 

1903 

3158 

341 

none 

Tide  water  at  Ballimyre  to         J 
steam  navigation  at  Pittsburg          ^ 

Simple 

386 

1903 

3452 

386 

none 

The  above  has  been  deduced  from  the  reports  of  General 
Bernard  and  Dr.  Howard. 

Although  it  would  appear  from  the  above  tables^  that  the 
Virginia  route  possesses  a  slight  advantage  over  that  of  Mary- 
land, both  in  distance  and  rise  and  fall,  if  we  consider  Balti. 
more  as  the  terminus,  still  the  great  length  and  ascent  of  its 
rail  road  would  utterly  prevent  a  profitable  competition  in  Iiea- 
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vy  articles — and  as  to  the  Pennsylvania  route,  her  118  miles 
of  rail  road,  her  transshipments,  and  her  small  canals  of  40  feet 
surface  and  4  feet  depth,  combined  with  the  great  excess  of 
lockage,  will  forever  render  it  impracticable  for  that  line  to 
compete  economically  in  the  transportation  of  burden,  with  a 
continuous  canal  of  50  feet  water  line,  and  5  feet  depth — capa- 
ble of  bearing  on  its  bosom   boats  freighted  with  75  tons  weight. 

Indeed  an  able  Civil  Engineer  and  distinguished  writer 
has  lately  urged  as  the  only  means  by  whicii  Peniisylvaniacan 
render  her  woj'ks  profitable,  that  she  should  construct  a  con-, 
tinuous  canal  across  the  mountains,  even  tiiougli  it  were  neces- 
sary to  pump  by  steam  from  the  Conemaugli,  t!ic  water  requis- 
ite to  feed  it  ! 

In  commencing  the  Chesapeake  and  Ohio  Canal  Uj)on  its 
eastern  section,  it  was  a  fatal  mistake  not  tofhave  begun  an 
Cumberland,  and  proceeded  towards  the  market,  instead  of 
from  it;  had  tiiis  been  done,  the  work  with  less  {ban  the  present 
outlay  would  have  been  now  finished  to  the  "Point  of  Rocks," 
there  connecting  upon  the  one  hand  with  the  Baltimore  and 
Ohio  Rail  Road,  and  droppitig  into  the  river  by  temporary  locks 
upon  the  other;  the  minerals  of  Allegany  could  have  been 
poured  at  will  either  into  the  city  of  Baltimore  or  the  District 
of  Columbia;  between  which  last  and  the  "Point  of  Rocks"  a 
very  passable  navigation  existed  formerly  by  the  works  of  the 
Potomac  company;  finished  to  this  point,  the  canal, without  any 
material  prejudice  to  the  mining  interest,  and  with  vast  benefit 
to  the  finances  of  the  state,  might  have  rested  until  its  reven- 
ues supplied  the  means  of  further  progress, 

2.— ON  THE  50  MILES  OF  CANAL  NOW  UNDER  CONSTRUCTION, 
BETWEEN  CUMBERLAND  AND  DAM  NO.  6. 

In  describing  the  canal  now  constructing  down  stream  from 
Cumberland  I  shall  descend  the  river  commencing  with  the 
works  at  that  town  :  and  though  loth  to  speak  (»f  what  cannot 
now  be  remedied,  I  feel  bound  to  declare  my  opinion  that  the 
plan  adopted  for  the  canal  at  Cumbeilaud,  is  by  no  means  as 
perfect  as  it  might  have  been  made — I  refer  entirely  to  the 
plan,  forthe  various  works  appear  to  be  faithfully,  and  I  doubt 
not,  are  substantially  built. 

The  chief  mistake  has  been  committed  in  adopting  at  the  in- 
stance of  a  town  meeting  of  the  citizens  of  Cumberland,  the 
plan  usually  called  the  "low  level"  in  contradistinctian  to  that 
of  the  U.  S.  Engineers,  which  has  bcengenerally  denominated 
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the  "high  level;'' — thdre  is  howe\M;r  a  subordinate  error  in  the 
location  of  Ihe  present  guard  lock,  to  which  I  sliall  hereafter 
refer  :  and  it  may  perhaps  be  as  well  to  observe  that  in  no  part 
of  this  report  is  it  my  intention  to  reflect  upon  any  individual; 

I  inciely  aim  to  fuifil  a  piofessioiial  duty  fearlessly,  and  with 

candour. 

The  able  engineers  in  the  service  of  the  United  States  when 
they  planned  the  Chesapeake  and  Ohio  Canal,  in  this  vicinity, 
judiciously  assumed  a  level  for  the  canal  buttom  of  near  30  feet 
higher  tluin  tliat  now  adojited  upon  the  present  or  *'low^  level.'* 
This  level  was  maintained  from  Cumberland  to  the  Narrow^s  of 
the  North  Branch, and  necessarily  placed  the  canal  line  through- 
out this  distance,  nearly  upon  the  same  ground  now-  occupied 
by  the  Baltimore  and  Ohio  Rail  ivoad. 

The  advantages  offered  by  the  "high  level"  are  : 

1. By  throwing  tlie  canal  north  ofCumbeiland  upon  a  gentle 

side  slope  of  w!iic!jlhe  height  of  the  level  gave  perfect 
command,  an  oppoitunity  was  uiTorded  of  forming  a  no- 
ble basin  of  any  desii-able  exk^nt. 

2. The  basin  thus  fornied  would  have  been  of  most  convenient 

access    to  rail   roads  descending  Wills'  creek,   from  the 
mines  upon  its  tributaries. 
3. — The  town  of  Cuaiberland    would  riot  have  been  placed  by 
the  works,  in  a  worse  position  than  formerly,    in  regard 
to  fresliets,  and    therefore  would  not  have  needed  any  de- 
fensive arrangeuients. 
4. — The  canal  would   not  have  been  driven  to  the  faces  of  the 
river  bluffs   as  it  now  is,    near  Hoyc's  mill,   at  EvitL's 
creek,   and  at  anotlu  r  point,  but  would  have  passed  over 
them  with  no  very   formidable  cutting;    neither  would  it 
*        have  been  throwninto  dangerous  proximity  to  the  rjver  as 
is  now   the  case  just  below   Evili's  creek,    nor  up.in   the 
abru})t  slope  of  the  second  bottom  as  it  is  in  Several  places-; 
but  it  would   have  been  every  where  above  the  narrows, 
laid    upon   safer,    smoother,    and   generally  upon  cheaper 
ground. 
5. — By  cutting  off  the  great  bend,  just  above  the  narrows,  it 
would  have  shortened   the  line  near  3  miles — a  matter  of 
no  small  moment  in  competing  with  a  rival  work. 
The  disadvantage  of  the  ''h  gh  level,"    would  Iiav»',  been  its 
increased  cost  owing  to  a  feeder  being  required  from  the  north 
branch  west  of  Cumberland,    which  however  being  made  na\  i- 
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ga'jlc  would,  with  the  pool  of  its  dam,  have  in  cifect  improved 
about  9  miles  of  the  nonh  biaiich;  thus  carrying  the  naviga- 
tion within  18  miles  of  Westeinporf. 

A  canal  thus  planned  would  as  it  were  have  embraced  the 
minei-al  t-ogion — stiefching  with  one  arm  neai- tlie  narrows  of 
Will's  mountain,  and  thence  recci\  ing  the  minerals  from  the 
basin  of  Will's  creek — and  on  the  other  hand  advancing  with  its 
navigable  feeder  near  enough  to  tiie  mouth  of  George's  creek, 
to  place  it  within  the  power  of  (he  pioprietors  of  mines  in  that 
quarter,  to  connrct  themselves  with  the  main  canal  without  ua- 
reasojiahle  outlay. 

Tlie  'Mow  level"  Isas  the  advantage  of  a  less  estimated  cost, 
though  the  levee  necessary  to  protect  tl^e  town  of  Cumberland 
has  iiotyet  been  included  in  the  estimate. 

Its  intrinsic  disadvantages — in  addition  to  the  inadequate 
command  of  ground  which  it  gives  below  Cumberland,  the  inse- 
cure position  into  which  its  level  compels  it  at  several  points, 
and  its  unnecessary  prolongation  of  the  line — consist  of 

1. — The   insignificant   extent   of  the  basin,  its  water  surface 
being  but  100  feet,  which  will  prevent  boats  from  tumirig 
opposite  where  any  are  lying.     This  basin  also  being  ve- 
ry inconvenient  to  reach  by  rail  roads  from  any  quarter. 
2. — The  necessity  it  entails  of  shiilding  the  town  of  Cumber- 
land from  the  augmented  floods  wiiich  the  plan  w»ll  pro- 
duce, by  constructing  a  long  and  exocn^ive  levee  extend- 
ing up  the  left  bank  of    VViii's  cvi  k. 
The  first  objection   may  be  partially   remedied  by  widening 
the  basin  as  much  as  the  landholders  upon  its  margin  will  per- 
mit; moreover  it  will  perhaps  be  ohservrd,   and  with  propriety 
too,  that   the  coal  business  ought  to  be,   and  probably   will  be, 
chieflv  done   as   heretofore    upon   the  left  margin   of  the  North 
Branch  upwards  fioin  tlie  mouth  of  Will's  creok; — such  in  fact 
after  caieiully  viewing  the  ground  is  my  own  decided  opinion.* 
A  rail  road  upon   the  right  bank    of   Will's   creek  descending 
fioui  the  nines,   could  easily  be  conducted  along  the  margin  of 
the  North  Branch  at  such  an  elevation  and  horizi  ntal  distance, 
as  to  enable    cars   to  discharge  their   burdens,    into  scieening 

*[n  ihe  first  instance  however  Proprietors  of  mines  in  the  basin  of  Wills  Cre<k  will 
find  it  to  thiir  iitlvantagc,  if  the  Baltimore  and  Ohio  Hail  Kond  will  lay  an  extra  track 
for  their  accommodation,  to  join  their  roads  with  it  and  pass  upon  that  work  to  the 
small  basin  about  1^  miles  buiow  Cuinbcrland,  and  there  make  their  tran.shipnieiUs  to 
boats  upon  the  canal. 
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shutes  lca<ling  directly  into  canal  boats  lying  in  the  pool,  as  is 
successfully  and  economically  practised  elsewhere.  And  this 
course  if  adopted  by  the  parties  interested  in  the  transportation 
of  coal,  will  undoti.btedly,  in  a  great  degree  (though  not  entire- 
ly,) alleviate  the  necessity  of  a  more  ample  basin  wiihin  Ihe 
canal  itself. 

A  dilliculty  in  entering  the  canal  from  the  pool  of  the  dam, 
will  however  supervene  owing  to  the  erroneous  location  of  the 
guard  lock,  of  which  I  come  now  to  speak  :  At  the  confluence 
of  Will's  Creek  with  the  North  Brancli,  an  extensive  gravel 
bar  has  been  formed  and  the  creek  which  formerly  ran  close  to 
the  face  of  the  grand  lock,  now  enters  the  North  Branch  some 
300  feet  in  advance  of  it. 

The  surface  of  the  shoal  of  gravel  in  front  of  the  guard  lock 
is  2|  feet  above  the  bottom  of  the  canal  or  26  inches  higher 
than  tlie  top  of  the  mitre  sill;furnishing  the  first  instance  I  have 
ever  known  of  the  sill  of  a  guard  lock  being  laid  more  than 
two  feet  under  the  bed  of  a  stream  whose  navigation  it  was  de- 
signed to  accommodate:  consequently  before  loaded  boats  can 
enter  from  the  pool,  with  facility,  a  channel  must  be  cut  at 
least  26  inches  deep  in  order  to  admit  them— the  question  then 
naturally  comes  up,!iow^  is  this  channel,  dug  out  of  the  riverbed, 
to  be  kept  open  forever? — the  answer  would  probably  be,  by 
dredging — but  of  this  it  may  be  observed; 

1. — Tliat  the  deposite  of  heavy  gravel,  borne  by  Wills'  creek 
from  the  mountains,  will  be  difticult  to  move  in  that  way. 
2. — That  every  heavy  freshet  would  again  close  up  the  channel. 
3. — That  if  even  if  dredging  should  prove  successful,  it  will 
entail   upon  the  canal   company  an  annual    expense  for- 
ever,   which    ought  to,   and  might  have  been,  avoided. 
That  it  was  by  no  means  necessary  to  locate  the  guard-lock 
at  Cumberland,  in  a  position  where  its  usefulness  will  be  so 
essentially  lessened,  may   be  rendered  manifest  by  a  few  re- 
marks: 

The  gravel  shoal,  at  the  mouth  of  Wills'  creek,  has  accu- 
mulated simply  because  the  transporting  power  possessed  by 
the  stream,  in  the  upper  parts  of  its  course,  has,  at  its  conflu- 
ence with  the  North  Branch,  become  impaired  or  destroyed  by 
natural  causes:  what  these  causes  are,  it  is  of  no  moment  now 
to  enquire.  Tliat  the  transporting  power  of  tlie  two  streams 
will  be  still  furtiier  reduced  by  the  extension  of  the  slack- 
water  consequent  upon  the  erection  of  tlie  canal  dam;  and  that 
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the  obstruction  in  froi»t  of  the  gtiartl-iock  will  rather  increase 
than  diminish,  is  a  certain  result  flowing  from  fundamental 
principles  of  hydraulics. 

To  have  evaded  all  these  dil]icu!ties,  to  have  placed  the 
streams  in  a  situation  to  force  their  own  way,  and  keep  con> 
stantly  open  to  the  face  of  the  lock  a  channel  of  ample  depth 
for  the  occupiMicy  and  transit  of  boats,  it  was  only  necessa- 
ry to  watch  nature  herself,  and  pursue  her  indications. 

The  outline  of  the  gravel  at  low  «ater,  marked  the  pi-oper 
situation  forthe'canal  bank,  and  near  tiie  extreme  point  of  the 
shoal,  some  two  h.a.dred  feet  in  front  of  its  present  position, 
properly  directed  towards  the  pool,  and  with  its  upper  mitre 
sill  laid  adjacent  to  deep  water,  the  guard  lock  ought  to  have 
been  located.  The  guard  bank  of  the  canal  should  have  pur- 
sued  the  outer  margin  of  the  gravel  bar,  being  urmed  exter- 
nally with  a  heavy  riprap  of  imperishable  materials,  and 
showing  to  both  streams  a  slope  of  about  2i,  to  1.  The  slioal 
itself,  under  this  arrangement,  would  have  been  comprised 
withm  the  canal  basin,  materially  and  economically  extend- 
ing its  capacity. 

Thus,  at  but  little  more  expense  than  has  already  been  in- 
curred, the  basin  would  have  been  enlarged,  the  guard  lock 
made  available,  and  the  use  of  the  dredging  machine  avoided, 
by  contracting  the  streams  so  as  to  restore  their  transporting 
power,  and  enable  nature  to  do  tiiat  work. 

It  is  true  that  this  plan  would  hyve  caused  an  increased  rise 
of  water  in  freshets.  Such  in  effect  would  have  been  its  de- 
sign; but  as  1  have  heretofore  declared  the  formation  of  an 
ample  levee  to  be  incident  to  the  ''low  level.''  and  indispevsa- 
Me  to  the  security  of  thetoun,  a  small  additional  rise  in  the 
streams  would  have  been  of  no  moment  to  a  place  thus  shield- 
ed  against  floods. 

It  is  indeed  still  possible  to  remedy,  in  a  degree,  the  defect- 
.ve  location  of  the  guard  lock,  though  not  without  considera- 
ble expense  The  plan  would  be  to  close  the  present  mouth  of 
^>  il  s  creek  by  a  causeway  elevated  above  the  freshets;  to  em- 
bank the  greater  part  of  the  gravel  shoal  to  the  same  height; 
(affording  a  noble  site  for  a  warehouse;)  to  cut  open  a  new 
channel  (or  the  creek,  passing  the  face  of  the  guard  lock,  and 
thus  limiting  both  it  and  the  x\orth  Branch  to  such  a  width  of 
water  way,  as  would  guarantee  a  sullicient  accession  of  velo- 
city during  freshets  to  keep  their  channels  clear. 

I  VMll  now  state  the  reasons  why,  in  n.y  opinion,  the  town 
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of  Cumberland  will  rcqau'c  a  levcc  to  shield  it  against  tlie 
])r(ibablc  augmented  height  of  IVesiiets;  which  augmentation 
will  be  produced  by  the  woi  ks  of  tiie  ''low  level.*' 

Previous  to  commcming  the  wor-ks  at  Cumberland,  the  or- 
dinat'y  summer  level  of  the  walernt  the  moutli  of  Wills'  creek, 
was,  in  the  pool  of  the  old  dam,  about  'i|  feet  above  the  pre- 
sent bottom  of  the  canal.  I'he  comb  of  the  canal  da  n  will  be 
elevated  61  feet  abova  bottom;  thus  producing  a  perpendicular 
ri^e,    upon    the  old  water  surface,  of  4  feet  at  low  water. 

Without  entering  into  any  disquisition  upon  the  peculiar 
profile  assumed  by  t!ic  pools  of  dams  in  fresliets,  or  the  mea- 
sure of  the  increased  height  which  iloous  in  rapid  streams  in- 
variably assume  at  the  liead  of  a  slack  water  pool,  I  will  ven- 
ture to  express  the  belief  tliat  the  augmented  r-ise  of  fj-eshets 
at  Cumberland,  (to  say  nolirmg  of  t'ae  i)robab!e  gorging  of  ice 
in  t!ie  pool  of  the, new  daai,  tiie  effect  of  which  none  can  esti- 
mate,) will  not  be  uuich  less  than  the  four  feet  by  which  t!ie 
old  surface  will  be  ele\ated. 

Again,  the  extensive  flat  below  Cumbejdand,  and  extending 
to  Iloye's  Mill,  geneially  known  as  the  ^'island,"  over  w'licli 
formerly  i!ie  river  always  spread  iiself  in  extremejrcshets,  ob- 
taining, on  such  occasions,  a  high  water  cliannel  of  near  800 
feet  broad,  is  now  excluded  from  overflow  by  the  guard  bank 
of  the  canal,  which  will  never-  be  overiopjied. 

Taking,  then,  these  two  facts  iiito  connection, 

1.  An  absolute  elevation  of  the  water  surface  at  the  place, 
to  the  extent  of  four  feet  perpendicular; — 

2.  An  absolute  contraction  of  the  high  water  channel  of  the 
river  nearly  one  half,  and  it  occur-s  to  mc  that  the  works  of  the 
**Iow  level"  will  place  the  river  in  a  worse  position  than  it  oc- 
cupied during  the  freshet  of  I8l0,  which  swe()t  through  the 
town  several  feet  in  depth.  On  that  occasion,  if  I  am  correct- 
ly  informed,  the  ''island"  was  cover^^d  with  standing  timber, 

-against  which  an  immense  mass  of  drift  lodged,  and  occluded 
the  river,  (though  less  cHVctua'ly  than  the  canal  bank  will  do 
hereafter.)  Now,  if  that  freshet  thus  dammed  out  of  the  "is- 
land," had  been  boijic  up  by  a  substratum  of  water  four  feet 
higher,  would  not  the  result  have  been  more  disastrous?  would 
not  both  jiroperty  and  life  in  Cumberland  have  been  periled 
then?  Those  w!io  witnessed  that  flood,  can  answer  best;  but 
from  the  statements  made  to  me,  I  should  anticipate  aflirmative 
replies  to  both  questions. 

If  the    canal  should  be  put  in  operation,  without  cop^hnict- 
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ing  the  level  referred  to,  a  high  guard  gate  will  be  required  at 
the  commencement  of  the  side  hill  section  below  Hoyc's  mill,  in 
order  to  prevent  the  river,  which  in  freshets,  will  undoubtedly 
pass  around  the  present  upper  end  of  the  guard  bank  and  en- 
ter the  basin,  from  rushing  through  and  destroying  the  canal 
below.  Indeed,  as  a  measure  of  due  precaution,  this  guard 
gate  ought,  in  any  event  to  be  built,  to  avoid  effectually  the 
serious  injuries  which  would  result  in  a  high  freshet  from  a 
sudden  breach^  either  in  the  canal,  guard  bank,  or  in  the  con- 
templated levee.  Before  concluding  this  subject,  I  will  ob- 
serve that,  with  the  canal  dam  upon  its  present  site,  (a  few 
hundred  feet  below  the  mouth  of  Wills'  creek,)  the  augmenta- 
tion of  freshets  will  be  m<ich  lesn  than  would  have  been  the 
case  if  the  dam  on  the  same  level  had  been  built  a  mile  below 
the  town,  as  was  formerly  proposed:  and  hence  the  change  in 
its  location,  made  by  my  predecessor,  was  most  judiciously- 
designed  to  keep  down  that  augmentation  to  the  lowest  possi- 
ble limit. 

Having  now,  as  briefly  as  possible,  touched  upon  most  of 
the  questions  which  have  presented  themselves  in  connec- 
tion with  the  plan  of  the  works  at  Cumberland,  I  shall  pro- 
ceed to  a  succinct  descriptiun  of  the  line  and  its  condition. 

The  surface  of  the  canal,  in  the  basin  at  Cumberland,  is 
about  600  feet  above  tide,  being  attained  by  75  locks,  avera- 
ging near  8  feet  lift  each.  The  canal  then,  between  George- 
town and  Cumberland,  is  composed  of  75  different  levels,  of 
various  lengths;  the  75th  level  extending  into  the  latter  place^ 
and  forming  the  basin  referred  to. 

The  guard  lock  and  flume  feeder  at  the  Cumberland  dam 
are  just  finished,  and  the  dam  itself  is  raised  within  7  feet  of 
its  intended  height;  the  paving,  riprapping,  and  nearly  all  the 
work  under  water,  having  been  happily  completed  during  the 
past  season.  The  bailing  was  done  this  year  by  an  Archime- 
dcs  screw,  turned  by  a  small  high  pressure  steam  engine,  pro- 
ving an  immense  saving,  compared  witii  the  charge  of  drain- 
ing the  foundations  in  1839. 

The  75th  Level  is  8  miles  and  4282  feet  in  length;  leaving 
the  Cumberland  basin  it  passes  along  the  face  of  a  river  bluff 
below  Hoye's  Mill,  and  then  entering  upon  favorable  ground 
encounters  no  important  obstacle  until  in  approaching  Evitt's 
Creek  it  is  again  forced  to  pass  along  the  face  of  a  cliff:  At 
Evitts  Creek  it  crosses  Aqueduct  No.  U.  of  70  feet  span  and  14 
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feet  rise,  which  is  just  finished,  and  passing  the  valley  of  the 
stream  by  a  considerable  embankment,  it  extends  for  about  a 
mile  close  to  the  margir.  of  the  river  and  upon  very  precarious 
ground,  when  after  rttnjiing  in  front  of  another  cliiT  it  enters 
upon  a  second  bottom,  either  upon  which  or  on  its  abrupt  front 
slope  it  continues  around  the  Great  Bend  to  Lock  No.  75,  the 
ground  being  generally  favorable  :  both  the  Earth  Work  and 
the  Masonry  upon  this  level  are  far  advanced  towards  comple- 
tion: there  is  some  unnecessary  curvature  on  this  part  of  the 
canal  which  it  is  too  late  to  remedy.  By  Lock  No.  75  of  10  feet 
lift,  now  very  neai'ly  finished,  we  descend  to  the  74th  level 
which  is  quite  short,, being  only  850  feet  in  length  ;  both  the 
earth  work  and  masonry  upon  this  level  are  almost  completed. 

By  lock  No.  74  of  10  feet  lift,  now  almost  finished,  we  drop 
down  to  the  73rd;  level,  which  is  also  short,  being  579  feet  in 
length,  and  upon  which  both  the  earth  work  and  Masonry  is 
finished  or  nearly  so;  it  is  upon  this  Level  that  the  Baltimore 
and  Ohio  Rail  Road  by  a  noble  viaduct  will  cross  both  the  riv- 
er and  the  canal. 

By  Lock  No.  7tj  of  9  feet  lift,  now  nearly  done,  we  descend 
to  the  72nd  Level  which  extends  tlirougii  the  narrows  of  the 
North  Branch  and  is  1  mile  and  145  feet  in  length  ;  upon  it 
the  earth  work  and  masonry  are  both  nearly  finished;  a  culvert 
has  been  designed  near  the  middle  of  this  level  which  may  be 
dispensed  with  without  prejudice  to  the  work,  merely  forming 
across  the  ravine  above  the  canal  a  dike  of  large  rock,  to  aii- 
swsr  at  once  the  double  purpose  of  catching  any  wash  that  may 
come  down^  and  also  of  carrying  the  county  road  over  the  ra- 
vine, in  lieu  of  an  insecure  bridge  now  erected  thei*e;  the  loca- 
tion of  this  level  is  rather  defective  but  cannot  now  be  reme- 
died. Snch  is  the  advanced  state  of  the  several  works  upon 
these  foor  levels,  the  72nd,  73rd,  74th  and  75th,  whose  aggre- 
gote  length  is  10  miles  and  576  feet,  that  if  the  unfinished  parts 
were  vigorously  taken  in  hand  in  March  next,  the  navigation 
might  be  opened  through  all  these  levels  in  October  of  next  year 
or  at  the  farthest  could  be  made  ready  for  the  earliest  naviga- 
tion of  1842;  and  by  a  temporary  wooden  lock  below  lock  No. 
72,  the  coal  boats  from  Cumberland  could  be  passed  out  into  the 
river  lO^  miles  below   that  Town. 

Some  such  arrangement  would  seem  necessary  next  year  as 
the  Cumberland  dam  will  be  fir.ished  and  will  almost  entirely 
close  ihe  river  against  the  trade  of  the  upper  Potomac. 

By  lock  No.  72  of  9  feet  lift    at  the    foot  of   the  narrows, 
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which  is  now  just  finished,  we  descend  to  the  71st  level  the 
length  of  which  is  6  miles  and  4867  feet;  it  extends  from  the  nar- 
rows to  Oidtown,  and  upon  it  all  the  heaviest  earth  woi-ks,  in- 
cluding tlie  deep  rock  cutting  at  Ciesap's  Mill,  are  finished  or 
nearly  so:  The  earth  worlds  not  yet  hcgun  of  wliicli  there  is  a 
considerable  lengtii,  are  all  bottom  land  sections  presenting  !io 
unusual  difficulties;  no  masonry  of  asiy  kind  has  yet  been  done 
on  this  level. 

By  lock  Nt>  71  of  8  feet  lift  located  opposite  to  Oidtown  in 
tlie  vale  back  of  Alum  Hill,  which  is  attained  by  the  canal 
through  the  deep  cut  at  Cresap's,and  of  which  lock  the  masonry 
is  not  yet  be^i^nn,  we  drop  down  to  the  7  0th  level,  which  is  a 
short  one,  1708  feet  in  leiigtij,  and  upon  it  nothing  has  yet  been 
done. 

By  lock  No.  70  of  8  feet  lift,  of  which  no  masonry  is  com- 
menced, we  descend  to  the  69th  level,  which  is  1405  feet  long, 
and  upon  which  notiiing  has  been  done  :  over  the  tail  of  lock 
No.  70.  a  bridge  wil!  be  required  to  pass  the  Oldiown  and 
Spi'ifigfield  road  vvhich  here  ci-osscs  the  canal. 

By  lock  No.  69  of  8  feet  lift,  atid  of  which  no  u>asonry  is 
laid,  we  descend  to  the  68th  level. 

These  thret;  !o;ks  No.  69,  70,  and  71,  ovei'coniing  togctljer 
24  feet  of  lockagt.',  are  in  a  \evy  backward  state,  the  pit  of  one 
only  being  partially  excavated  and  a  very  few  stone  pre])ared; 
at  tiie  usual  rate  oT  working  upon  this  canal,  it  will  require 
near  30  montl.'s  to  prepare  tiiose  works  for  the  admission  of 
navis2;ahle  water. 

The  68th  ^^ve!  i^^  1  mile^^and  -jOSS  feet  in  length,  and  ex- 
tends from  Oidtown — passing  the  bluff  above  ihe  forks  of  Poto- 
mac, called  fiock  Difricult — terminating  in  the  Ferry  I'oad  op- 
posite to  the  mouth  of  the  South  Branch,  neither  earthwork 
nor  masonry  has  been  don.^  upon  this  level,  except  at  the  bluff, 
the  canal  around  which  is  nearly  formed. 

A  reconnoissance  of  the  ground,  induces  Uic  to  regard  the  lo- 
cation of  the  canal  upon  the  68th  level  as  defective;  between 
Old-town  and  the  Bluff  it  pursues  a  circuitous  course,  and  for 
part  of  tiie  distance  lays  along  the  brink  of  the  river  on  inse- 
cure ground.  No  work  having  been  done  upon  this  part  of  the 
level,  it  is  happily  yet  in  our  power  to  alter  the  line  if  an  in- 
strumental e\:amination  should  prove  it  to  be  advisable.  This 
alteration  would  consist  in  moving  lock  No.  69  down  from  Old- 
town  to  the  upstream  end  of  Rock  Difficult,  pursuing  with  the 
canal,  between  these  points  a  safer  and  more  direct  route,  sev- 
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eral  liumlred  feet  furtlicr  removed  from  the  river;  it  would  alsf> 
appear  that  by  a  heavy  back  drain  we  could  upon  the  altered 
line  save  tlie  construction  of  a  culvert.  I  therefore  respectful- 
ly advise  that  before  letting  this  part  of  the  work  a  proper 
survey  may  be  ordered  to  determine  whether  or  not  these  anti- 
cipated advantages  can  be  realized. 

By  lock  No.  68  of  8.258  feet  lift,  located  in  the  South  Branch 
ferry  road,  and  to  which  nothing  has  yet  been  done,  we  descend 
to  the  6rth  level.  Over  lock  No.  68  the  canal  company  have 
bound  themselves  to  build  and  maintain  a  bridge.  The  67th 
level  which  is  3  miles  and  702  feet  in  length,  extends  from  the 
jnouth  of  the  South  Brancli  to  about  3-4  of  a  mile  below  Town 
creek,  over  which  stream  it  will  pass  upon  Aqueduct  No.  10  of 
60  feet  span  and  15  feet  rise,  of  which  one  abutment  oniy^^has 
been  founded:  to  complete  this  Aqueduct,  its  entrance  walls,  and 
adjacent  embankment  will  require  SO  months, [at  the  usual  rate 
of  working.  Upon  this  level  one  section  and  part  of  another 
is  finished,  the  earth  work  remaining  to  be  done,  being  bottom 
land  sections,  somewhat  heavier  than  usual.  The  masonry  up- 
on this  level  is  in  a  very  backward  state. 

It  is  upon  the  two  last  mentioned  levels  that  it  has  been  pro- 
posed to  bring  in  feeders;  upon  the  68tti,  by  an  Aqueduct  from 
the  South  Brand),  and  upon  the  67th,  either  by  a  feeder  dam 
erected  on  tiie  town  falls,  just  below  the  mouth  of  the  South 
Branch,  as  was  proposed  by  tlse  U.  S.  Engineers,  or  by  a  re- 
servoir formed  upon  Tov.'n  creek,  as  might  be  preferred  :  of 
all  Miiich  plans  I  Khali  hereafter  speak,  when  treating  of  feed- 
ers, after  describing  the  entire  line. 

I5y  lock  No.  67  of  8  feet  Ifit,  to  which  but  little  has  been 
done,  we  descend  to  the  66th  level,  which  extends  from  S-4  of 
a  mile  below  Town  creek,  entirely  through  the  tunnel,  and  is  7 
miles  and  515  feet  in  length.  Upon  this  level  then  are  a  num- 
ber of  earth  works  of  the  vcvy  heaviest  character,  a!!  of  which 
however,  with  two  exceptions,  are  finished  or  nearly  so,  and 
the  sections  which  remain  untouched  are  located  in  bottom  land 
of  a  favorable  character.  The  formidable  deep  cut  through 
Mitchcl's  Neck,  just  above  the  tunnel,  is  now  being  trimmed 
off,  having  been  brought  to  completion  by  the  experienced  con- 
tractor, to  ■whom  it  was  allotted,  in  a  most  energetic  and  satis- 
factory manner.  The  excavation  of  the  extensive  tunnel  upon 
this  level,  at  the  Pawpaw  Bend,  is  well  advanced,  and  if  it  did 
not  require  arching  throughout,  this  w^ork  could  soon  be  finish- 
ed; adjacent  to  the  southern  or  up-stream  portal,  1  propose  to 
alter  the  present  location  of  the  canal,  by  throwing  out  a  re- 
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versed  curve  in  the  line  near  the  entrance,  and  causing  it  to 
lead  into  the  tunnel  upon  the  prolongation  of  the  tangent  which 
forms  its  axis:  this  alteration  at  a  small  increased  cost  will 
beautify  the  route,  and  producing  a  saving  of  20  degrees  of 
curvature,  will  be  an  essential  improvement. 

This  tunnel  is  3118  feet  long,  and  its  transverse  section  of 
excavation  27  feet  wide  by  Q5h  feet  high,  the  sides  being  cut 
plumb,  the  top  a  semi-circle,  and  a  solid  tow  path  of  rock  be- 
ing left  in;  when  completed  the  arch  will  necessarily  contract 
its  dimensions,  and  it  will  then  have,  a  water  way  of  19  feet 
wide,  and  7  feet  maximum  depth,  furnishing  a  greater  water 
section  than  the  Aqueducts  now  in  use,  a  solid  tow  path  of  5 
feet  clear  width,  guarded  by  a  brick  parapet,  and  the  soflit  of 
the  arch  at  the  crown  will  be  17  feet  above  the  water  line  of  the 
canal — thus  otfering  a  convenient  and  ample  navigation  for  the 
transit  of  single  boats  or  boats  in  a  single  line. 

The  excavation  hewn  throughout  its  course  from  the  solid 
rock,  has  been  carried  on  by  means  of  two  sets  of  working 
shafts,  wrought  by  horse  gins,  the  shafts  being  188  and  122  ft. 
deep  respectively;  and  also  by  open  drift  from  the  south  portal, 
where  the  excavated  materials  were  carried  out  upon  a  rail  road 
laid  on  the  tunnel  bottom,  and  tlirown  away  as  spoil  bank  irj 
the  river. 

The  excavation  has  been  uniformly  advanced  by  blasting  in 
two  breasts,  first,  the  heading,  being  acutof  12|  fcnthigli  next 
to  the  crown  of  the  tunnel;  and  second,  the  bottoming,  being  a 
thorough  cut  of  IS  feet  deep,  extending  from  the  floor  of  the 
heading  to  bottom  of  canal,  or  rather  to  the  bottom  of  the  tun- 
nel which  is  one  foot  Lelow. 

Upon  the  5th  day  of  Jun*>,  1840,  the  heading,  which  by  day 
and  night  (Sundays  excepted)  had  been  WTought  without  inter- 
mission, since  June  1837,  was  com])leted  and  opened  by  effect- 
ing a  junction  between  the  working  proceeding  north  from  the 
southern  portal,  and  that  driving  south  from  the  deep  working 
shafts;  the  other  shaft  workings  having  been  finished  in  the 
year  1839. 

This  junction  took  place  at  a  point  1503  feet  inward  from 
the  south  portal,  and  340  feet  deep,  beneath  the  surface  of  the 
ground.  Upon  clearing  the  way  for  the  instruments  of  the 
Engineer,  it  was  found  that  all  the  lines  and  levels  previous- 
ly given  in  the  several  vvorkings,  under  all  the  disadvantages 
caused  by  a  transfer  of  levels  down  the  shafts,  by  the  smoke 
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of  powder  and  b^  the  darkness,  verified  and  coincided  with 
extraordinary  precision,  whilst  the  meeting  of  the  workings 
was  exact. 

Very  little  trouble  has  been  experienced  in  ventilating  the 
workings  of  this  tisnnel;  no  artificial  means  having  ever  been 
citiier  needed  or  resorted  to,  except  an  occasional  fire  at  the 
feet  of  the  shafts,  or  in  their  man  holes.  The  working  shafts 
having  been  sunk  in  pairs,  15  feet  clear  apart,  and  joined  by 
suitable  man  holes.  There  was  never  any  difficulty  in  produ- 
cing a  circulation  of  air  by  the  aid  of  fire,  or  in  directing  the 
pneumatic  current  at  will,  either  up'  or  down  a  particular 
shaft.  And  so  pure  was  the  air  in  the  headings  at  1500  feet 
in  from  the  south  or  open  portal,  where  no  air  shaft  or  artifi- 
cial ventilation  was  ever  required,  that  I  entertain  not  the 
least  doubt  ihat  a  tunnel  of  the  dimensions  of  this  one,  might 
bo  driven  in  such  material,  from  an  open  portal,  near  half  a 
mile  under  ground,  without  other  ventilation  than  would  be 
produced  by  the  natural  currents  of  air  From  the  open  end. — 
The  British  miners,  in  their  coal  workings,  regard  300  yards 
lineal  as  the  maximum  length  to  he  given  to  drifts  without  air 
yiiafts;  but  experience  here  indicates  tiiat,  in  works  of  this 
size,  penetrating  a  material,  whicij  engendei's  no  deleterious 
gas,  500  yards  lineal,  may  be  driven  with  entire  safety,  and 
perhaps  even  far  exceeded. 

In  November,  1339,  when  tlie  two  main  workings  had  ap- 
proximated within  600  feet  of  each  other,  and  were,  respect- 
ively, 325  and  310  feet  deep  under  ground,  the  sound  of  the 
blasts  in  both  workings  was  reciprocally  heard  in  each, 
through  the  intervening  mass  of  solid  rock,  resesubiing  a  dull 
tap  with  a  hanmier;  and  when  they  had  attained  a  distance  of 
150  feet  apart,  the  sound  of  the  advancing  hammers  of  tiic 
miners  couhl  be  Iieard  througli. 

The  draiiiagc  of  this  tunnel  has  never  been  vei*y  great,  not 
having,  at  ajiy  time,  exceeded  an  avei-age  of  four  cubic  feet  of 
water  [)er  minute. 

As  but  1,502  feet  lineal  of  the  full  section  of  hotlojning  now 
remains  to  be  done,  the  tunnel  excavation  is  in  such  a  state  of 
progress  that,  by  pressing  it  vigorously,  there  would  be  no 
difficulty  in  bringing  it  alone  to  completion  in  18  months;  and 
inasmuch  as  the  arching  could  and  ought  to  be  commenced  be- 
fore the  excavation  is  all  removed,  (because  the  packing  be- 
hind and  over  the  arch  is  to  be  supplied  by  the  spoil  of  the 
hoilomivg,)  if  the  manufacture  of  brick,   which  lias  been  too 
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long  delayed,  was  promptly  commenced,  the  arch  and  tow 
path  could  be  finished,  and  the  tunnel  tluown  open  to  liic  na- 
vigation within  30  months. 

It  was  long  hoped  that  arching  this  work  might  either  be 
dispensed  with  entirely,  or  at  the  most,  that  a  short  arch  at 
the  portals  would  be  suflicicnt;  but  such  is  the  character  of  the 
material,  the  absence  of  coherence  between  the  strata,  and  so 
extensive  the  falls  of  rock  from  the  roof,  which  are  continual- 
ly taking  place,  that  having  carefully  watched  this  work  from 
its  very  inception,  I  have  come  to  the  decided  conviction  that 
a  thorough  arch  is  indispensable  to  the  safe  and  uninterrupted 
transit  of  boats. 

As  it  has  been  imagined  by  some  that  the  arching  would  re- 
quire a  long  time,  it  may  be  as  well  to  give  an  outline  of  the 
plan  upon  which  I  have  long  contemplated  proceeding  with 
this  portion  of  the  work,  and  by  the  execution  of  which  I  have 
entire  confidence  that,  with  a  heavy  force,  this  formidable  arch, 
though  3,118  feet  long,  and  requiring  about  three  and  a  half 
millions  of  bricks,  can  be  constructed  in  a  single  year:  the 
bricks  being  prepared  before  hand  and  delivered  at  the  portals. 

By  the  experiment,  of  Col.  Pasley,  of  the  Royal  Engineers, 
of  Mr.  Brunei  and  others,  the  cohesive  power  of  cement  has 
been  demonstrated  to  be  so  great,  that  from  20  to  30  bricks, 
with  their  longest  dimension  vertical,  have  been  stuck  out 
horizontally  from  a  wall,  by  adding  sucpessivcly  a  brick  at  a 
time  as  soon  as  the  cement  joint  of  the  preceding  one  had  set. 

Acting  upon  the  principle  of  cohesiveness  here  developed, 
possesse(L  as  it  is  in  an  eminent  degree  by  the  hydraulic  ce- 
ment of  me  Potomac,  whicii  I  contemplate  using  in  the  arch 
at  least,^^thout  any  admixture  of  sand,  in  order  to  procure 
a  quicker  set  and  firmer  bond,  I  propose, 

1 — With  a  strong  force,  to  raise  both  side  walls  up  to  the 
springing  line  of  the  arch. 

2 — In  sections  of,  say  500  feet,  by  reverse  moulds  and  with- 
out centring,  to  carry  up  the  arch  on  both  sides  to  the  angle 
of  repose,  and  bringing  into  play  the  coherence  of  the  cement, 
even  above  it,  say  to  an  angle  of  40  or  even  45  degrees,  as 
moy  be  determined  at  the  time. 

S — By  a  system  of  detached  centres,  framed  to  leave  open 
about  30  degrees  of  the  crown,  each  supporting  three  feet 
lineal  of  t'lc  arch,  and  leaving  an  interval  of  four  or  more 
feet  to  be  sustained  by  the  cohesive  power  of  the  cement,  to 
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carry  up  the  spandrels  of  the  arch  to  an  angle  of  75  degrees 
or  within  15  degrees  of  the  crown  on  each  side. 

4 By  a  very  light  centre,   (capable  of  being   handled  by 

two  men,)  to  key  up  the  crown  in  sections  of  2  feet,  shifting 
the  crown  centre  continually,  (upon  a  platform  carried  by  the 
detached  system,)  as  each  successive  section  of  the  crown  is 
keyed  up  and  packed. 

Those  who  are  conversant  with  practical  affairs,  will  at 
once  perceive  that,  by  working  in  long  sections,  course  by 
course  successively,  the  cement  will  set  in  one  part  whilst  the 
workmen  are  engaged  at  another;  and  that  by  the  division  of 
labor  indicated  in  the  above  outline,  a  very  large  force  can  be 
employed  upon  the  arch,  and  so  organized  as  to  finish  each 
part  in  detail;  the  most  tedious  portion,  that  of  keying  up, 
being  limited,  by  the  mode  of  operation,  to  30  degrees  of  the 
crown  alone,  or  but  one-sixth  of  the  semi-circle,  can  be  ad- 
vanced by  working  only  from  a  single  point,  at  the  rate  of  10 
feet  lineal  per  day. 

Some  curiosity  having  been  expressed  with  regard  to  the 
probable  detention  at,  and  the  mode  of  transit  through  the  tun- 
nel, I  propose,  before  dismissing  this  subject,  to  dwell  briefly 
upon  both. 

The  canal  for  some  distance  both  in  approaching  and  leav- 
ing the  tunnel,  has  from  economical  considerations  been  plan- 
ned with  a  single  boatway,  as  follows  : 

Feet» 
Canal  contracted  to   a  single  boatway  adjacent  to 

the  south  portal,  200 

Tunnel,  (in  length)  jt^^^ 

Canal  contracted  to  a  single  boatway  adjacent   t^ 

the  north  portal,  894 


Total  length  of  canal  contracted  to  a  single  boatway,  4212 

The  speed  of  loaded  boats  upon  canals  is  usually  taken  at 
2|  miles  per  hour,  and  this  may  be  considered  as  the  maximum 
pace  of  fully  freighted  boats.  Owing  to  the  contraction  of  the 
water  way  and  other  causes, in  the  tunnel,  the  progress  of  boats 
in  their  transit  through  will  he  slower  than  upon  the  open  ca- 
nal, aud  will  not  probably  exceed  the  rate  of  2^  miles  per  hour 
or  198  feet  per  minute. 

A  single  passage  through  a  lock  of  8  feet  left  may  be  prac- 
tically regarded  as  requiring  npon  an  average  5  minutes,  and 
an  alternate  or  cross  passage  of  two  boats  10  minutes. 
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Hence  with  single  locks  (which  case  only  I  shall  here  con- 
sider) if  the  canal  were  working  at  its  utmost  capacity,  it 
would  upon  t!»e  supposition  of  uniform  motion,  bear  upon  its 
bosom  duritig  the  season  of  trade,  an  ascending  and  a  descend- 
ing piocession  of  boats  moving  at  intervals  of  10  minutes  a- 
part,  passing  eucli  other  alternately,  and  locking  in  altei'na- 
t»on:  cousequently  12  boats, or  6  proceeding  in  each  direction, 
would  pass  a  fixed  point  during  every  hour. 

Raving  thus  premised  I  will  observe  that  it  is  so  evident 
that  in  order  to  save  time  boats  must  pass  the  tunnel  in  convoys 
of  several,  tiiat  it  is  unnecessary  to  establish  that  fact  by  cal- 
culation; the  only  question  is  how  many  boats  ought  each  con- 
voy to  consist  of  when  the  canal  is  working  at  its  maximum 
rate  with  single  locks,  and  consequently  when  boats  are  suc- 
cessively arriviiig*  at  both  portals,  at  intervals  of  10  minutes 
apart  ? 

The  answer  is— that  tfac  proper  number  will  depend  directly 
upon  the  time  requisite  to  move  twice  through  the  contracted 
canal  and  draw  out  past  a  waiting  convoy,  or  in  fact  directly 
upon  double  the  length  of  the  single  boatway  and  convoy  in 
Vv'aiting. 

For  the  sake  of  brevity,  I  will  assume  the  length  necessai'v 
to  accommodate  a  waiting  convoy  at  1200  feet,  then  as  this 
convoy  by  lying  along  tiie  beam  side,  would  contract  tiie  canal 
to  a  single  boatway  fur  that  distance,  we  shall  have  : 

Fee  I. 
Lcngtii    of  tunnel  and  canal  contracted   to  a  siiiglc 

boatway,  4212 

Length  of  c«;nvoy  in  wailing  (and  also  contj acting  the 

canal)  1200 


Total  lenglh  of  single  !)oatway  in  effect,  5412 

Now  to  traverse  54  12  feet,  twice,  or  10S24  feet,  at  our  as- 
sumed pace  Of  9|  miles  per  hour  or  198  feet  per  minute  would 
rcqaire  55  minutes,  and  allowing  5  minutes  for  starting  the 
convoys  at  both  ends  and  for  lost  time,  we  shall  have  as  the 
period  occupied  in  a  double  transit,  60  minutes. 

To  prevent  meeting,  evidently  no  boats  can  be  permitted  to 
enter  either  portal  from  the  moment  a  convoy  in  one  direction 
leaves,  until  the  returning  one  moving  in  the  other,  has  drawn 
out  of  the  tunnel;  hence  if  we  imagine  a  boat  to  arrive  at  one 
portal  the  instant  a  convoy  has  departed,  she  would  be  compel- 
led to  wait  60  minutes  before  her  time  for  passage  as  the  lead- 
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er  of  the  next  convoy  would  an-ive;  during  this  space  of  time 
6  boats  would  collect,  and  tiiat  is  the  proper  maximum  number 
for  a  convoy,  to  pass  this  tunnel  upon  the  hypothesis  assumed. 

If  the  canal  had  double  looks  the  convoy  should  consist  of 
11  or  12  boats  and  the  passages  still  be  hourly.  Boftts  then 
ought  to  be  passed  through  this  tunnel  both  ways  at  every  hour, 
and  with  an  active  trade  it  w^ould  be  necessary  to  have  a  su- 
perintendent stationed  at  each  portal  to  regulate  the  hourly 
transits,  and  perhaps  also  to  provide  gates  or  some  other  bar- 
rier under  his  coutrol,  to  be  opened  hourly  to  admit  the  en- 
trance and  exit  of  convoys. 

The  hours  fixed  for  the  transit  of  convoys  both  ways  should 
be  regularly  notified  to  the  boatmen  in  print — thus  : 

Descending  convoys  will  leave  the  south  portal  nf  the  tunvxl  at 
8  A.  M.|  9  A.  M.;  10  A.  M.;  &c. 

Ascending  convoys  will  leave  the  north  portal  of  the  tunnel  at 
8i  A.  M.;  9h  A.  M.;   10|  A.  M.;  &c. 

All  boats  presenting  themselves  for  passage,  to  conform 
strictly  to  the  instructions  of  the  tunnel  superintendents,  and 
haul  into  such  positions  as  they  may  indicate.  If  boats  should 
arrive  at  either  portal,  when  no  convoy  was  forming  at  the  oth- 
er, and  no  boats  thence  in  sight,  a  system  of  signals  could  easi- 
ly be  concerted  to  communicate  that  fact,  and  the  arriving  boat 
in  such  case,  be  allowed  by  the  superintendent  to  proceed  with- 
out any  delay. 

It  is  evident  from  what  lias  been  said  that  the  utmost  deten- 
tion that  any  boat  can  experience  will  be  60  minutes,  whilst  a 
boat  arriving  just  as  a  convoy,  in  the  same  direction  was  set- 
ting out,  would  join  its  rear  and  not  be  detained  at  all;  hence 
the  average  detention  may  be  assumed  attliirty  minutes^  wiiich 
enables  us  to  ascertaiu  the  real  or  effective  saving  in  distance 
caused  by  the  adoption  of  the  tunnel  route  for  the  canal,  in  lieu 
of  that  located  around  the  Pawpaw  Bends. 

Miles. 
A  canal   around    the  Pawpaw   Bends    would  be   in 

length,  62 

The  tunnel  line  (including  cuts,  &c.)  is,  to  the  same 

points,  l| 

The  saving  in  measured  distance  being,  5 

Now  during  the  30    minutes  average  detention,  a  boat  pro- 
ceeding at  the  rate  of  2^  miles  per  hour,   would  move  upon  the 
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open  canal  l^  miles,  therefore  the  virtual  saving  of  distance 
produced  by  the  tun»el  route,  when  equated  by  the  average  loss 
of  time  is,  5  miles  minus  1^  miles  or  3|  miles*  saved  itt  ef- 
fect. 

Such  are  the  theoretical  results  upon  a  fixed  hypothesis,  that 
establish  the  limits  of  this  subject,  which  of  course  in  practice 
will  be  modified  by  many  causes;  and  I  will  now  dismiss  the 
matter  with  tlic  observation,  that  though  the  deductions  in  this 
connexion,  might  be  both  more  briefly  and  vigorously  develop- 
ed by  mathematical  formula,  yet  I  have  preferred  the  more  fa- 
miliar explanations  given  above  as  best  suited  to  the  present 
purpose. 

The  drav/ings,  I  have  sketched  to  accompany  this  report, 
aiid  elucidate  the  condition  of  affairs  at  the  tunnel,  such  will  be 
found  at  the  end,  are 

Fig.  1.  Exhibiting  a  longitudinal  section  displaying  the 
present  state  of  th.e  tunnel  excavation. 

Fig.  2.  Exhibiting  a  section  of  the  finished  excavation  of  the 
tunnel. 

Fig.  3.  Exhibiting  the  tunnel  witii  its  arch  and  tow-path 
complete. 

In  the  heavy  deep  cut  in  ''Atliy's  hollow,"  adjoining  tiic 
northern  portal  of  the  tunnel  some  very  formidabie  slides  of 
rock  liavc  occurred  within  the  past  year,  and  others  are  threat- 
ened v> hich  will  enhance  both  the  cost  and  difliculty  of  this  pait 
of  the  work. 

The  66th  level  terminates  at  the  lower  end  of  this  cut  and 
in  the  ravine  called  **Athy's  hollow"  into  which  it  opens,  are 
located  four  locks  of  10  feet  lift  ea,ch,  separated  by  pools  of  80 
feet  surface  and  400  feet  clear  length;  by  this  40  feet  of  lockage 
in  a  distance  of  1638  feet  we  descend  to  the  6ist  level,  upon 
which  it  has  been  proposed  to  introduce  a  feeder  which  I  shall 
notice  hereafter. 

The  40  feet  of  lockage  in  '^Athy's  Hollow,'*  to  v>fhich  no- 
thing has  yet  been  done,  is  the  heaviest  and  most  backward 
masonry  upon  the  line,  or  that  which  will  require  the  longest  \ime 
to  complete  it.  These  locks  aie  attended  with  several  diOicul- 
ties:  suitable  stone  is  difficult  of  access;  tlie  quarry  will  be 
remote  from  the  work;^tho  ravine,  in  which  tlie  locks  are  loca- 
ted, is  so  narrow,  as  to  furnish  very  little  room  for  a  stone 

♦Strictly  the  virtual  saving  would  bo  a  liitlc  loss,  owi.^g  to  the  greater  speed  upon  the 
open  canal 


yard;  tl>e  earlU  work  at  the  mouth  of  the  hollovf  will  inter- 
rupt ihe  roasi;  the  drainage  of  the  ravine  must  be  provided  for 
during  the  construction;  the  lociis  must  be  puddled  and  em- 
banked in  this  contracted  place;  the  rail  road  on  the  tunnel 
spoil  bank  must  remain  uninterrupted,  and  the  niatcrials  for 
each  lock  must  be  hauled  over  the  site  oF  the  one  below.  All 
these  things  present  obstacles  which  will  enhance  the  time  of 
completion;  and  will,  I  apprehend,  cause  them,  at  the  ordina- 
ry rate  of  progress  to  require  30  months  from  tlie  time  they 
are  placed  m  the  hands  of  an  experienced  and  responsible  con- 
tractor, before  they  and  their  dependent  works  can  be  thrown 
open  to  the  navigation. 

The  President  of  the  Company  has  thrown  out  a  valuable 
suggestion  in  connection  with  tliesc  locks:  it  is  whether  it 
would  not  be  advisable  to  overcome  the  40  feet  of  lockage  by 
one,  or  -it  most  by  two  locks  of  high  lift,  as  is  practised  upon 
the  Lcliigh  navigation^  and  for  which  the  character  of  the 
ground  certainly  offers  unusual  advantages. 

If  any  such  plan  were  adopted,  it  would  perhaps  be  best  to 
locate  one  lock  of  10  feet  lift  upon  the  present  site  of  lock  No. 
66,  and  throw  the  rest  of  tiie  lockage  into  a  single  lift  of  SO 
feet,  located  about  a  quarter  of  a  mile  below:  this  would  ena- 
ble the  surplus  lockage  water  to  waste  off  at  once  over  the 
wier  upon  the  61st  level,  at  the  mouth  of  ''Athy's  lioHow," 
and  thus  prevent  any  interference  with  the  regular  feeding 
to  the  lower  levels. 

This  lockj  of  30  feet  lift,  would  of  course  supply  the  place 
of  three  locks  each  of  10  feet  lift,  and  tiie  first  question  is 
would  it  cost  more? 

The  quantity  <vf  masonry  in  locks  being  depejjdant  upon 
their  lift,  length  of  chamber,  and  depth  of  canal  water,  and 
the  locks  of  the  Lehigh  navigation  having  the  same  length  of 
chamber  as  those  of  this  line,  and  nearly  the  same  canal 
depth:  hence  stone  locks,  of  the  saiuc  lift,  on  these  two  works, 
ought  to  contain  nearly  t'ue  same  amount  of  masonry. 

The  largest  lock  upon  the  upper  section  of  the  l^ehigh  navi- 
gation being  of  30  feet  lift,  is  thus  described  by  the  Commis- 
sion of  Inspection,  appointed  by  the  Governor  of  Pennsylva- 
nia, in  their  report  to  him,  dated  Jnne  12th,  1838: 

<'The  dimensions  of  the  largest  of  the  locks,  (No.  £7,  call- 
ed Pennsylvania  lock,)  being  as  follows:  27  feet  thickness  of 
solid  wall  at  the  bottom,  and  10  feet  on  the  top;  30  feet  lift,  3 
feet  working  guard,  chamber  of  20  feet  in  width  and  lOO  feet 
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in  length,  86  feet  clear  of  the  swing  of  the  gates,  and  contain- 
ing 9,972  cubic  yards  of  masonry,  and  242,419  feet  board 
measure  of  timber  work.'* 

One  lock  then  of  30  feet  lift  in  '-Anthony's  Hollow,'*  if 
built  on  the  same  plan  as  those  of  the  Lehigh,  would  contain 
9,972  cubic  yards,  or  10,769  perches  of  masonry:  now,  as  3 
locks  of  10  feet  lift  each,  upon  tiie  plan  iiithcrto  proposed, 
would  only  contain  in  all  4,050  perclies,  it  would  seem  that 
6.719  {)erches  of  masonry  would  be  saved  by  adhering  to  the 
10  feet  lifts. 

Still,  as  owing  to  peculiar  circumstances,  the  '*rennsyl- 
vania  lock"  may  be  built  much  heavier  than  would  be  requisite, 
ifgof  the  species  ol"  work  in  use  here, (to  whicii  opinion  I  incline.) 
and  as  in  consequence  of  the  ingenious  arrangements  employ- 
ed to  fill  and  empty  this  lock,  but  six  minutes  is  needed  to  pass 
a  boat  through  it,  being  nearly  the  same  time  usually  consu- 
med in  a  transit  tlirough  one  of  our  10  feet  lifts.  I  canfiot 
avoid  regarding  tiie  suggestion  of  the  President  as  being  of 
such  importance,  that  previous  lo  lettijig  out  these  locks,  I 
would  respectfully  advice  the  Directors  to  cause  their  Engi- 
neer to  examine  tiie  works  upon  the  Leiiigh,  the  only  place  iu 
tiie  world  where  such  high  lift  locks  have  been  brought  into 
successful  use,  and  leport  at  length  upon  their  merits  and 
defects. 

The  eist  level,  leading  out  of  "Athy's  PIollow/'  is  1  mile 
and  1,9  IG  feet  in  lengtii,  about  |  of  a  mile  of  which  is  lieavy 
hill  side  work,  the  rest  being  easy  bottom  land.  Nearly  all 
the  earth   work  but  no  masonry  has  been  done  upon  this  level. 

By  lof'k  No.  61,  <jf  8  IVet  lift,  and  yet  untouched,  we  de- 
scend ^ .}  the  60th  level,  on  which  no  masonry  has  been  done, 
and  whose  length  is  3  miles  and  1,807  feet.  Just  below  lock 
No.  61  it  enters  upon  a  heavy  hill  side,  of  a  mile  in  length, 
along  which  the  earth  woi-k  is  far  advanced  towards  comple- 
tion. L''aviiig  the  hill  side,  this  level  enters  the  •'7  Mile  Bot- 
tom," and  continues  through  easy  ground,  yet  unbroken,  to 
near  the  middle  part  of  that  bottom. 

By  lock  No.  GO,  of  8  feet  lift,  of  which  no  masonry  is  laid, 
we  descend  to  the  59th  level,  whose  length  is  3  miles  and  681 
feet,  and  upon  it  some  little  masonry  has  been  done  at  a  cul- 
vert. Tliis  level  lies  entirely  upon  the  favorable  ground  ])re- 
senled  by  the  surface  of  the  ''7  Mile  Bottom;"  no  earth  work 
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has  been    done   upon   it,    and  it  terminates  about  half  a  mile 
above  the  lower  end  of  the  bottom. 

By  lock  No.  59,  of  8  feet  lift,  to  which  nothing  has  been 
done,  we  descend  to  the  58th  level,  whose  length  is  2  miles  and 
2,524  feet.  This  level,  leaving  the  ''7  Mile  Bottom,"  lays 
along  a  side  hill  for  near  two  miles,  and  then  ends  in  a  narrow 
bottom  land.  All  of  the  heavy  earth  work,  but  no  masonry 
"whatever,  has  been  completed  upon  this  level. 

By  lock  No.  58,  of  8  feet  lift,  which  is  scarcely  begun,  we 
drop  down  to  the  57th  level,  which  is  4  miles  and  3,562  feet 
in  length,  and  extending  entirely  around  the  bend  of  the  river, 
opposite  to  Orleans.  It  crosses  15  Mile  Creek,  by  aqueduct 
No,  9,  of  50  feet  span  and  10  feet  rise,  which  is  ready  to  re- 
ceive its  arch,  the  skcwbacks  having  recently  been  set.  Lea- 
ving 15  Mile  Creek,  this  level,  generally  tracing  the  foot  of  a 
side  hill,  extends  to  the  head  of  the  pool  of  dam  No.  6.  There 
area  number  of  hill  side  earth  works  upon  it,  all  of  which  are 
finished,  or  nearly  so,  bringing  this  part  of  the  line  almost  to 
completion.  Trifling  depths  of  water  have  produced  leaks 
upon  this  level,  which  indicate  serious  weakness;  it  should 
therefore  be  narrowly  watched,  whenever  the  navigation  is 
opened  upon  it. 

By  lock  No.  57 ,  of  8  feet  lift,  which  is  now  finished,  we 
descend  to  the  56th  level,  at  the  head  of  the  pool  of  dam  No. 
6.  This  level  is  2  miles  and  5,264  feet  in  lengllj,  and  extend- 
ing first  through  a  favorable  hnttom,  (where  the  tow  path  being 
within  the  rench  of  high  water,  it  is  contemplated  to  elevate 
it;)  it  next  stretches  along  tiie  base  of  a  formidable  hill  side, 
and  reaching  sideling  Hill  creek,  crosses  over  it  by  the  finish- 
ed aqueduct  No.  8,  of  60  feet  span  and  12  feet  rise,  and  ulti- 
mately terminates  in  a  narrow  flat,  about  |-  mile  below  the 
aqueduct. 

Owing  to  the  weakness  of  the  plan  of  riprap,  the  Iscight  of 
the  levels  above  the  river,  the  depth,  of  water  at  the  foot  of  the 
external  slope,  and  the  augmented  rise  of  the  freshets,  caused 
by  the  pool,  there  arc  iwosidehiil  sections  upon  the  67th,  and 
four  upon  the  56th  level,  which  require  additional  security: 
this  I  would  propose  to  give,  by  forming  along  the  foot  of  the 
river  slope  a  dike  of  rock,  15  feet  Xvidc,  its  top  elevated  about 
6  feet  above  low  water,  and  its  external  slope  not  steeper  than 
l.^to  1,  and  composed  of  heavy  and  durable  stone. 

Upon  the  level,  56th  for  |  of  a  mile  below  lock  No.  57,  the 
tow-path  has  been  unnecess,arily  laid  broad  oft'  from  (he  hill, 
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passing  for  some  distance  so  dangerously  neat*  to  the  brink  of  the 
rivei'  hank,  that  ahoufc  500  feet  lineal,  of  a  suitable  river  dike 
and  riprap,  will  be  retiuired  to  secure  it  before  the  navigatioa 
can  be  safely  maintained  upon  this  level. 

By  lock  No.  56,  near  ^  mile  below  Sideling  Hill  creek, 
with  a  lift  of  r.7-l0  feet  and  which  is  fairly  begun,  we  descend 
to  the  56th  level,  which  is  2  miles  and  789  feet  in  length,  and 
extends  along  the  pool,  through  generally  favorable  ground  to 
dam  No.  6  :  most  of  the  masonry,  and^some  of  the  earth  work 
upon  this  level  is  finished. 

By  lock  No.  55y  of  7.8-10  feet  lift,  which  opens  through  the 
grand  wall  of  dam  No.  6.  and  which  ia  just  finished,  we  de- 
scend to  the  54th  level,  wliich  passing  the  end  of  Tonoloway 
Hill,  is  ab'Hit  600  feet  long. 

By  lock  No.  54,  of  7.8-10  feet  lift,  we  descend  to  the  53d 
level,  which  is  that  of  dam  No.  6. 

This  lock  No.  54,  to  which  but  little  has  been  done,  termi- 
nates the  unfinished  50  miles,  now  under  construction  below 
Cumberland. 

Sammary  of  the  Locks  and  Levels  on  the  50  Miles. 


No.  of  Level 
below   Cum- 

No.  of  Lock 
and  level  a- 
bove  George 
Town. 

Lift  of  Lock. 

Lcngih 

of  Level. 

REMARKS. 

Feet. 

Miles, 

Feet. 

1 

75 

10 

8 

4282 

From  the  75th  to  the  72d 

2 

74 

10 

0 

850 

Level  inclusive,    the  chief 

3 

73 

9 

0 

579 

part  of  the  Masonry  is  now 

4 

72 

9 

1 

145 

finished. 

5 

71 

8 

6 

4867 

6 

70 

8 

0 

170S 

7 

69 

8 

0 

1405 

8 

68 

8.258 

1 

3052 

From  the  71st  to  the  58th 

9 

67 

8 

3 

702 

Level   inclusive,  the   Ma- 

10 

66"! 

now  conver- 

7 

513 

sonry  is  exceedingly  back* 

11 

65  1 

ted    into     4 

ward,  being  in  fact  scarce- 

12 

64  ;> 

Locks    each 

0 

1633 

ly  begun. 

13 

63  1 

of  10  ft. =40 

14 

62j 

Lockage 

16 

61 

8 

1 

1916 

16 

60 

8 

3 

1807 

17 

59 

8 

3 

681 

18 

58 

8 

2 

2524 

19 

57 

8 

4 

3562 

From  the  57th  to  the  54th 

20 

56 

7  .7 

2 

5264 

Level   inclusive,  the   Ma- 

21 

55 

7.8 

2 

789 

sonry  is  well  advanced,  and 

22 

54 

7.8 

0 

600 

he  most  of  it  is  now  finished 

Total  Lift  ar 

id  Length, 

181  .558 

49 

5204 

Distance  50  Miles  newly. 

S£ 

All  the  heavy  river  and  sidehlU  sections,  are  now  either 
finished,  or  so  far  forward,  that  a  few  months  will  suffice  for 
their  completion  ;  they  are,  in  point  of  fact,  much  further  ad- 
vanced at  this  time,  than  the  light,  bottom-land  sections  hereto- 
fore left  untouched.  It  is  the  masonry  and  the  earth  works, 
dependant  on  its  execution,  which  will  detain  the  opening  of 
the  navigation.      Indeed,  with  the  exception  of 

1.  The  24  feet  of  lockage  at  Oldtown,  in  three  locks. 

2.  The  aqueduct  No.  10,  (over  Town  Creek)  and  its  depen- 
dencies. 

3.  The  tunnel,  and  its  arch  and  tow-path. 

4.  The  40  feet  of  lockage,  iti  ''  Athy's  Hollow,'*  in  four  locks. 
There  is  no  work  of  any  kind  remaining  to  he  done  upon  the 
line,  which  needs,  necessarily,  more  than  18  months  time  to 
finish,  and  the  IQ^  miles  next  bclov/  Cumberland,  can,  as  I 
have  before  stated,  he  opened  in  less  than  one  year. 

Although  I  have  dechaed,  and  now  repeat,  that  at  the  usual 
rate  of  ■working^  30  months  would  be  reciuired  to  finish  these 
four  jobs,  and  the  dependant  earth  works,  yet  if  the  company 
were  possessed  of  ample  ready  means,  I  should  not  despair, — 
by  letting  to  the  contractor  of  each,  all  the  adjacent  earth 
works  necessary  to  be  done  in  connection,  and  by  vigorously 
directing  a  powerful  force  upon  all  these  backward  contracts — 
of  pushing  them  through,  within  the  space  of  tiVi)  years,  from 
the  time  of  contractissg  with  experienced  and  responsible  n;en, 
for  the  completion  of  those  not  now  let,  and  also  of  their  de- 
pendant work. 

After  the  1st  of  January,  1841,  there  will  not  be  more  than 
a  dozen  works  under  construction  upon  the  line,  and  were  these 
all  contiguous,  a  single  engineer  party  of  three  persons,  could 
very  easily  superintend  them  :  but  being  scattered  as  they  are, 
over  an  extent  of  50  miles,  it  will  scarcely  be  practicable,  du- 
ring their  progress,  to  dispense  with  either  ot  the  tTvo  parties 
of  three  persons  each,  which  are  now  retained  in  the  service. 

So  material  has  been  the  redaction  made  within  the  last 
18  months,  both  in  the  number  and  expense  of  the  ofticers 
engaged  in  the  construction  of  tlie  canal,  that  I  have  embodied 
in  one  view  for  the  information  of  the  directors  a  tabular  state- 
ment of  the  number  of  persons  in  employ  at  different  periods 
under  the  orders  of  the  engineer  in  chief,  and  of  their  annual 
pay;  and  to  make  the  lists  complete  I  have  annexed  the  com- 
missioner as  being  connected  with  the  construction. 


TABLE  OF  OFFICERS. 


RANK 

la  employ, 
July  1,1839 

In    employ. 
Feb.1,1840 

In  empl'iy, 
Oct.  1,1840 

In  employ, 
Jan.  1,  1840 

No. 

Annual 
Pay. 

No. 

1 
1 
9 

4 
none 

4 
none 

4 
none 

2 

5 

Ann'l 
Pay. 

$1000 
4000 
4000 
4800 

2160 

1460 

1363 
2920 

No. 

1 

1 
none 

2 
none 

2 
none 

2 
none 

2 

4 

Ann'l 
Pay 

$1000 
4000 

2400 

1080 

730 

1363 
2190 

No. 

1 

1 
oonc 

2 
none 

2 
none 

2 
aone 
none 
none 

Annual 
Pay. 

Commissioner,       -     -     -     . 
Chief  Engineer,    -    -     -    - 

Principal  Assistants,  -     -     - 
Assistant  Engineers,  -     -     - 
DrauglitsmaHj  .     .     .    .     . 
Rotlmon, 

Vulunleer  Rodmen,     ... 
Uhdin  and  Axemen,   ... 
Chief  Sup.  of  Masonry, 
Assist.  Sup.  of  Masonry, 
Section  Inspectors,      ... 

1 
1 

4 
6 
1 

7 

5 

13 

1 
7 
9 

$2000 
5000 
8000 
6600 
1277  50 
4200 
1800 
4750 
1800 
4770  50 
5110 

$1000 
4000 

2400 

1080 

730 

Totals, 

55 

45308  00 

23 

21703 

14 

12763 

8 

9210 

One  of  the  rodmen  .icted  as  clerk  to  the  chief  engineer  un- 
til Oct.  1st  1840,  when  thatoQice  was  abolished,  he  also  acted 
for  a  short  time  as  conMiiissiuiier;  and  since  Oct.  1840,  the  chief 
engineer  is  required  to  do  t!ie  diitie.s  of  chief  engineer',  princi- 
pal assistant  engineer,  and  clerk,  these  three  offices  having 
been  merged  in  one. 

So  far  have  the  works  upon  your  canal  now  advanced  to- 
wards completion,  that  it  must  be  a  source  of  sincere  satisfac- 
tion to  all  who  are  really  interested  in  its  welfare,  to  know  that 
the  cumbrous  and  expensive  corps  of  engineers  and  superin- 
tendents formerly  upon  the  construction,  tviU  never  again  he 
necessartj. 

For  the  information  of  the  directors,  whenever  they  may 
place  under  contract  all  their  unfinished  work,  I  have  laid 
in  the  subjoined  table,  an  organization  of  officers  for  superin- 
dence,  which,  supposing  a  due  di-gree  of  industry  on  the  part 
of  the  several  individuals — experience  upon  the  line, and  a  per- 
fect knowledge,  of  the  present  condition  and  future  wants  of  ev- 
ery work,  enables  me  to  pronounce  with  confidence,  amply  suf- 
Jicient  for  a  vigorous  and  efficient  supervision  of  all  the  work 
yet  to  be  done- 
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Organization  for  the  final  completion  of  the  Canal. 


2; 

0 

0 

►0 
to 

0 

RANK  OF   THE   OFFICERS. 

> 
a 
a 

? 

C9 

•1 

a 
5 

1  Commissioner, 

. 

$1000 

1  Chief  Engineer, 

• 

4000 

r  1  Assistant  Engineer, 
j  1  Rodman, 
1  1  Axeman^ 
\_\  Inspector  of  xMasonry  and  Sections, 

• 

1200 

- 

540 

1 

- 

365 

- 

730 

[  1  Assistant  Engineer, 

- 

1200 

J  1  Itodman.     -                      -                      • 

- 

540 

2 

1  1  Axeman, 

- 

365 

\_1  Inspector  of  Musonry  and  Sections, 

- 

730 

f  1  Assistant  Engineerj 

- 

1200 

J  1  Rodman, 
"^  1  Axeman, 

- 

640 

3 

- 

365 

l^  1  Inspector  of  .Masonry  and  Sections, 
number  of  Officers,  14,  at 

730 

Total 

$1-^505 

1  commissioner,  1  chief  engineer,  S  assistant  engisieers,  3 
rodmen,  S  axemen,  and  3  inspectors  of  masonry  and  sections, 
14  in  all;  the  chief  engineer  to  have  his  office  at  Cumberland, 
and  to  execute  upon  the  line  the  duties  of  principal  assistant 
as  well  as  engineer  in  chief. 

The  1st  party  to  be  stationed  at  Oldtown. 

The  2nd  party  at  the  tunnel. 

The  3rd  party  at  15  mile  creek. 
Those  several   points  being  convenient  to  the  mass  of  work 
to  be  done. 

All  the  persons  attached  to  a  party  to  be  under  the  control 
of  the  respective  assistant  engineers,  and  they  of  course,  to  be 
responsible  to  the  chief  engineer,  for  the  due  performance  of 
their  duties. 

An  unusually  heavy  freshet  in  February  1840,  demonstrated 
a  fact,  before  sufficiently  apparent,  viz  :  That  the  riprap  pro- 
tections with  which  the  sidehill  sections  have  been  armed 
against  the  river,  are  generally  between  Dam  No.  6  and  Cum- 
berland, entirely  too  light;  unfortunately  too  the  rock  furnish- 
ed by  the  cuttings  and  used  in  the  Riprap  at  numerous  points 
is  so  perishable,  as  to  place  it  beyond  doubt  that  most  of  these 
river  protections  will  require — indeed  some  now  need  exten- 
sive repairs  :  these  renewals  ougl»t  as  a  matter  of  course  to  be 
made  with  durable  rock. 
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This  freshet  also  clearly  indicated  how  judicious  it  was  in 
my  predecessor,  to  cause  the  canal  levels  along  the  river  to  he 
laid  so  higli — so  unnecessarily  high  as  some  thought — above  low 
water  mark,  for  the  mingled  ice  and  water  which  filled  the 
river  upon  that  occasion,  rose  in  many  places  within  a  few  feet 
of  the  top  of  the  tow  path,  and  in  fact  at  two  points  actually 
overflowed  it;  at  both  tiiesc  points  steps  have  since  been  taken 
to  guard  against  the  future  entrance  of  the  river,  during 
floods. 

I  now  propose  to  dwell  upon  the  ^lniform  depth  of  water  pro- 
per to  be  maintained  in  the  canal  whenever  the  navigation  shall 
be  opened  from  Georgetown  to  Cumberland. 

The  16th  section  of  the  charter  fixes  the  minimum  depth  at 
^[f our  feet''  and  having  cui*so!'ily  examined  the  legislative  acts 
referring  to  this  company,  I  can  find  no  further  allusion  to  the 
depth  of  water,except  in  the  act  of  Congress  of  May  24th  1828, 
which  requires  by  its  1st  section,  that  from  the  Little  Falls  to 
Georgetown,  the  depth  beneath  water  surface  sliall  not  be  less 
than  'five  feet.'"  There  seems  then  to  be  no  legal  impediment  to 
the  adoption  of  any  uniform  depth  which  will  not  conflict  with 
the  aforesaid  provisions  :  and  it  would  further  appear  from  the 
1st  annua!  report  of  the  President  and  Directors  of  the  Chesa- 
peake and  Ohio  Canal  Company,  dated  June  Jst  1829,  wherein 
Gen.  Mercer  enters  upon  this  subject  at  some  length,  tliat  the 
selection  of  an  uniform  depth  of  6  feet  above  th  Little  Falls, 
and  of  7  feet  below,  was  entirely  voluntary  on  the  part  of  the 
company. 

And  there  canaot  be  the  ieast  doubt,  that  if  the  construction 
of  the  works  liad  been  such  as  to  enable  the  various  levels  to 
carry  these  deptlis  with  safety,  both  the  convenience  and  econ- 
omy of  the  transportation  upon  this  canal,  would  thereby  be 
essentially  enhanced. 

Such  liow3ve!'  is  unfortunately  not  the  case,  for  the  bottom 
of  the  Georgetown  level  has  since  been  necessarily  jlevatcd 
one  foot,  to  remedy  its  weakness, — upon  many  of  tise  levels 
below  Dam  No.  5,  it  is  fount!  in  practice  to  be  suJlicicntly  dif- 
ficult to  maintain  a  clear  depth  nf  four  feet, — And  even  above 
Dam  No.  5,  whcfc  the  construction  of  the  work  is  infinitely  su- 
perior to  that  below,  such  is  the  weakness  of  the  canal  profile 
upon  side  hill,  that  I  strongly  doubt  whether  a  greater  uniform 
depth  than  five  feet  could  there  be  safely  maintained. 

Under  these  circumstances,  I  would  respectfully  advise  the 
directors  to  issue  positive  orders  to  all  their  superintendants  of 
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finished  canal,  not  to  attempt  keeping  up  in  any  level  a  greater 
depth  of  water  than  ''five  feet"  (whiclj  will  be  just  one  foot  be- 
low the  tops  of  the  lock  gates,)  so  to  arrange  their  waste  wiers 
as  to  waste  off  at  once  any  excess  above  that  depth,  and  to  bring 
every  level  up  to  that  limit  as  soon  as  it  can  be  economically 
done. 

This  conclusion  regarding  the  establishment  and  mainten- 
ance of  a  uKiximum  uniform  depth  of  ^'fivefect^'  can  bs  sustain- 
ed Ity  many  arguments  not  necessary  to  be  detailed  here;  and 
it  may  be  obscj-ved  that  five  feet  water  is  an  ample  dcj)th  for 
the  conveiiierit  transit  of  boats  of  75  tons  biird<;n,  which  of  a 
suitable  build,  would  draw  when  loaded  about  S^- feet,  and  be 
tracted  by  two  horses. 

To  attempt  the  maintenance  of  a  uniform  depth  of  "six  feet'* 
water  in  this  canal,  as  has  heretofore  been  contemplated, 
won!d,  I  am  firmly  convinced  be  productive  of  such  serious  and 
frequent  bleaches,  that  the  expense  would  be  totally  incom- 
mensurate with  the  object  :  and  to  keep  up  that  depth  in  cei'tain 
levels  and  not  in  others,  v^ould  only  be  unnecessarily  straining 
the  good  work,  without  in  an^'  degree  remedying  the  weakness 
of  the  bad. 

Perfect  hai-mony  and  peace  during  the  past  year  has  existed 
amongst  the  laborers  upon  the  canal  line,  and  the  clemency  of 
the  Governor  of  Maryland,  in  niescifuUy  r-elcasing  from  the 
Penitentiary  a  number  of  iiidividnals  sent  there  last  year  for 
offences  under  tiie  riot  act,  far  from  resulting  in  renewed  acts 
of  disorder,  as  was  feaied  and  anticipated  by  many  good  citi- 
zens, has  had  a  temuMicy  to  cahn  revengcfiil  feelings,  aud  ■■-'i- 
cite  the  gratitude  of  the  o])eratives  towards  his  Excellency. 

A  more  temporary  mode  of  construction  having  been  sug- 
gested for  adoption  in  some  of  the  architectural  str'uctures  of 
the  canal  wliich  ai'e  not  yet  begun  :  I  will  obser\c  upon  this 
subject,  tliat  at  this  late  day  to  alter  materially  t!ie  plans  of 
the  mechanical  work,  which  have  been  fi-aujed  with  gr;':-.t  r-i- 
liberation,  and  represent  in  fact,  the  emboditid  expeiience  ac- 
quired during  the  12  years  that  the  canal  has  been  under  con- 
struction, would  not,  it  seems  to  me,  be  good  polic} . 

Ijoubtless  a  present  saving  could  be  effected  by  adopting 
more  temporary  plans  for  some  of  the  mechanical  work,  but  if 
we  look  a  little  forward  and  bring  into  view  the  pi-obable  ex- 
pense and  inconvenience  of  repairs  during  an  active  trade;  and 
if  we  note  the  proceedings  in  the  nortli — where  the  most  Amer- 
ican experience  has  been  had  in  the  construction  and  manage- 
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mcnt  of  canalc — wc  sIkiII  sec  successive  new  slructiti'cs  each 
outvieing  the  last  in  sU'cngtii,  beauty,  durability,  atul  ofc.oui'se 
in  cost.  We  may  observe  upon  tiio  Erie  canal  where  the  locks 
were  originally  built  siniiiaf  to  tiusu  upon  the  lower  cud  of 
this  lino,  that  tiiey  are  now  erecting  u])on  tiieir  new  work, 
Structures  (»f  surpassing  strength  and  beauty,  at  a  largely  aug- 
iiicnte;!  cost  :  we  find  too  that  after  deliberately  discussing  and 
gravely  weigljing,  the  subject  of  building  their  works  in  a  more 
temporary  maniier,  t!>e  Canal  Commissroners  of  New  York, 
have  deter. iiined  upon  adlieringto  tlieir  present  expensive  plan 
0.6  being  naturally  the  best  :  and  in  connection  with  this  mat- 
ter, in  their  report  to  the  Legislature  of  New  York,  dated  Jan- 
uary 2" til,  1840,  they  use  the  foiiovving  language  : 

'*The  cominissioisci's  luivc  discovered  that  to  susne  extent  an 
impi-ession  prevails  that  tire  plans  for  the  mechanical  structures 
are  unnecessarily  expensive; 

'^Thc  experience  derived  from  t!ie  u-;c  of  tlie  canals  in  this 
State  has  pointed  out  many  impt-rrections.  The  masonry  is 
too  lightto  resist  the  poworfu!  iniiucuce  of  the  coUf  weather  in- 
cident to  our  climate.  Pci-hajjs  there  is  not  a  single  original 
structure  on  the  Erie  or  Champlain  canal,  in  which  ihq  mason- 
ry has  not  b'cn  more  or  less  impaired,  'i'ho  locki  first  con- 
structed, v.'cre  generally  regarded  as  combining  great  strength 
and  durability,  but  time  and  exp'rience  has  shown  thi-m  to  bo 
imperfect." 
Again  they  say  : 

"In  planning  the  structures  for  the  enlarged  canal,  the  com- 
missioners were  admonislieil   by  past  expei'it^uce,    of  the  neces- 
sity and  importance  of  giving  to  cvcvy  part  of  them,tiic  requi- 
site solidity  and  permane'ice." 
And  again  : 

"If  the  locks  foi»  the  enlarged  canal  had  been  constructed 
like  those  now  in  use,  the  cost  of  the  masonry  per  cubic  yard 
would  have  been  lessened  about  50  per  cent,  and  for  a  short 
time  they  might  have  answered  a  good  purpose  :  but  it  is  be- 
lieved that  they  would  soon  have  become  impaired  by  use,  sub- 
jecting the  navigation  to  iiitprruptions,  and  occasioning  heavy 
outlays  for  repairs." 

I'euetrated  by   the  justice  of  these  views  I  could  not  recom- 
mend to  the  canal  company  to  resort  at  this  late  period  of  their 
progress, to  tenjporary  expedients,  unless  tlicir  financial  condi- 
tion demands  it :  yet  if  the  fiuestion  of  finance  should  ncccssari- 
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ly  overrule  tliat  of  engineci-ing,  about  S70,000,  might  be  saved 
by  constructing  tlie  remaining  lockage  of  rubble  stone  mason- 
ry, Avitli  cut  slone  hollow  quoins,  and  coping;  a  mode  of  con- 
struction I  would  prefer  to  any  combination  of  stone  and  wood, 
uhich  would  be  nearly  as  expensive  and  not  so  durable. 

Further,  by  chai  ging  the  plans  and  perhaps  the  material  of 
culvert  arches  (which  may  indeed  be  advisable)  and  building 
the  Town  creek  aqueduct, partly  of  wood,  the  aggregate  present 
saving  may  be  increased  to  about  Si 00,000. 

There  is  another  question  involving  grave  considerations  of 
cost  and  utility,  whicli  wuglit  now  to  be  presented  to  the  direc- 
tory; H  is  that  of  Feeders. 

Before  entering  upon  this  subject,  however,  candor  obliges 
me  to  admit,  that  the  disposable  time  I  have  had  to  devote 
to  this  matter,  has  proved  insuOicient  for  the  acquisition  of  suffi- 
cient instrumental  data,  io  enable  a  final  decision  to  be  form**d 
upon  the  merits  of  all  the  rival  plans  which  jjresent  themselves 
and  command  our  attention:  indeed  all  that  I  can  promise  myself 
upon  this  occasion — with  regard  to  such  as  possess  nearly  e(|iial 
merit — is  to  indicate  the  direction  in  which  further  examina- 
tions ought  to  be  made  :  though  it  is  true,  that  to  some  of  the 
plans  of  feeditig,  such  insuperable  and  manifest  objections  ex- 
ist, that  we  may  venture  to  reject  them,  without  any  further 
evidence. 

By  gauging  the  north  branch  of  t!ie  Potomac,  above  Cum.- 
berland,  aiid  also  Wills  creek,  during  an  extraordinary 
drought  (SepSember  1838,)  it  was  ascertained  that  the  quantity 
of  water  tlicn  running  in  these  streams  was  as  follows  : 

Cubic  feet. 
In  the  north  branch  19.6-10  cubic  feet,  per  section, 

or  per  minute,  1  i  76 

Jn  Wills  creek,   3.6-10  ditto  ditto  216 


Total  running  supply  per  minute,  entering,  the  pool 

of  the  Cumberland  dam,  in  September  1838,  1392 

The  above  gauge  of  the  north  branch,  though  taken  with  much 
care,  was  made  by  transverse  sections  and  average  velocities, 
upon  an  uneven  site;  it  may  therefore  possibly  err  in  deficiency: 
still,  with  a  reasonable  allowance  for  error,  it  indicates  that  the 
supply  of  water  at  Cumberland,  will  be  in  very  dry  seasons, 
entirely  inadequate  even  to  supply  the  natural  consumption  of 
the  canal,  without  providing  for  the  lockage  of  the  trade. 


This  will  more  clearly  appeal*,  by  considering  the  probable 
wants  of  the  canal,  exclusive  of  lockage  :  to  ari'ive  at  a  proxi- 
mate valuation  of  which  we  must  recur  to  experience  else- 
where. 

Wilh  this,  view  I  Isave  compiled  the  fjUowiiig  table,  from  a 
rcportof  Frederick  C.  Mills,  Esq  ,  chief  engineer  of  the  Gen- 
nessee  valley  canal,  made  to  the  canal  commissioners  of  New 
York,  under  date  of  January  23d.  1840,  wherein  he  gives  a 
general  summary  of  those  practical  oxaminati«>n3  whicii  have 
induced  the  ablest  engineers  in  that  quarter,  to  adopt  as  the 
measure  of  the  loss  of  wat«r  upon  canals,  from  every  source  of 
consumption  (except  lockage,)  the  rate  of  100  cubic  feet  per 
mile  and  per  minute. 

TABLE: 

Compiled  from  the  Report  of  F.  C.  Mills,  Esq.,  Chief  Engineer  of 
the  Gennessee  Valley   Canal,  New  York,  1840. 

Consumption  of  Water  upon  finished  Canals  in  Now  York — caused  by  evaporation, 
filtration,  and  the  leakage  and  waste  at  the  mechanical  structures,  as  ascertained 
by  the  following  Civil  Engineers  : 


Total  consumption 

exclusive  of   lock- 

AUTHORITIES. 

Can^l  experiment- 

Length of  the  part 

age    in    cub.    feet. 

ed  upon. 

tested  in  miles. 

per  mile   and  per 
minute. 

Judge  Roberts, 

Eiie, 

61 

90.16 

ditto, 

do. 

11 

100 

ditto. 

do. 

69  i 

116  .54 

ditto. 

do. 

14H 

103  .18 

Judge  Bales, 

do. 

79 

101  .26 

ditto, 

do. 

20 

105 

W.  H   TalcoU, 

Chenango, 

22 

107 

Three  different  Engineers, 

2  Canals, 

404 

723  .14 

Average  of  all  the  experiments  103  7-10. 


Mr.  Mills  further  states  that, 

**  Mr.  Talcott's  experiments  show  the  loss  on  22  miles  of 
the  Chenango  canal,  to  be  107  cubic  feet,  per  mile,  per  minute  ; 
of  which  66  cubic  feet  was  for  evaporation  and  filtration,  and 
41  cubic  feet  for  leakage  and  v^  aste  at  the  mechanical  struc- 
tures :  and  by  using  those  results  as  the  basis  of  ihe  calcula- 
tions on  the  Gennessee  Valley  canal,  he  makes  the  loss  for  the 
same  causes  106  cubic  feet  :  this  small  difference  is  owing  to 
there  being  a  less  number  of  mechanical  structures  on  the  lat- 
ter, than  on  the  former  canal." 
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Thecxperimcjits  I'efeired  to  above,  wei'c  made  in  18S9,  and 
having  been  undertaken  vvitli  the  express  view  of  acqui:iiig 
(lata  upon  wiiirh  to  found  an  accurate  calculali'tn  of  the  proba- 
ble wants  of  tliG  Gennessee  Valley  cana!  on  Sl^  miles  of  its 
length,  which  is  to  be  supplifcd  chiefly  from  reservoirs — being 
iri  fact  designed  to  guide-  the  expetiditJirc  of  a  large  sum  of 
money  in  such  works,  they  no  doubt  received  all  thai  care  and 
attention  which  an  important  object  deman(kd,  and  which  jus- 
tifies an  entire  i-eliauce  ujion  Mr.  Talcott's  results. 

Some  persons  may  flatter  tlicmselves  with  the  hupe.  that  the 
consumption  of  watei-  upon  the  Chesapeake  and  Ohio  Canal, 
jnay  possibly  be  less  tlian  the  above  quotations  would  indicate  : 
i\)V  my  own  part,  the  investigations  of  the  skilful  and  experi- 
enced engineers  of  New  York,  verified  as  they  have  been  by 
practice,  command  my  confidence,  and  induce  me  without  hesi- 
tation to  assume,  that  this  canal,  like  otliers  elsewhere,  will 
need,  beeides  its  lockage  water,  a  suj)ply  from  every  feeder, 
equivalent  to  100  cubic  feet  per  minute,  for  every  mile  of  dis- 
tance fed. 

To  introduce  an  intermediate  feeder  from  the  Potomac,  into 
the  canal  h»tvveen  the  niuutii  of  the  south  branrh  and  Cumber- 
land, would,  as  the  work  has  been  planned,  be  impracticable 
without  great  expense  :  after  passing  Evitt's  creek  th'Me,  the 
neighborhood  of  tiie  mouth  of  the  South  Branch  is  the  first  place 
wliere  a  further  supply  of  water  can  be  introduced. 

From  Cumberland  to  the  South  Brar.ch,  by  the  line  of  the 
canal,  is  near  \9^  miles:  this  then  is  the  distance  to  be  fed 
from  the  drainage  of  the  valley  of  the  North  Branch. 

Let  us  now  consider  the  probable  amount  of  water  required 
for  lockage;  the  whole  of  which,  for  the  thorougli  trade,  must 
be  supplied  from  the  75th,  or  Cumberland  level;  and  for  this  I 
shall  assume  the  number  of  boats  plying  each  day  upon  the  ca- 
nal near  Cumberland  at  120.  (the  same  number  adopted  by  the 
U.  S.  Engineers:)  60  being  supposed  to  ari-ive  and  60  to  de- 
part each  day,  their  lockages  being  assumed  to  take  place  in- 
dependently and  not  by  tlie  "alternate  passage."*  These 
boats,  if  of  75  tons,  would  be  compeient  to  carry  downward^ 
during  the  ua\igah!c  sciison.  one  million  of  tons,  and  would 
diaw  from  the  Cuuiberland  da:r.  per  day  for  lockage  120  times 

*This  assumption  is  made  m  order  to  cover  the  maxmium  expense  of 
water,  though  I  doubt  not  that  during  an  active  trade  many  "altenuate 
passages"  would  be  made 
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the  pvism  of  lift  of  lock  No.  75,  of  which,  in  the  face  of  a 
probable  deliciency  of  watei*,  I  find,  with  surprise,  the  lift  to 
he  cstiihlishcd  at  10  feet,    tlte  maxiiiHiin  in  use  iipon  the  canal. 

Lockage  water  reqiiire-l  for  the  assumed  trade. 
100   X  15    X    10   X   120  =  1,800,000   cubic  feet  per   day,  or 
1,'250  cubic  !Vet  per  minute. 

C()n.se(3uently,  with  sucli  a  trade,  the  wants  of  the  canal 
from  CuniberUmd  to  the  South  Bi"incji,  would  !'e{[uire,  to  sat- 
isfy every  cause  of  consumption,  the  following  uniform  supply 
of  water: 

Cubic  feet. 
Per  minute  for  lockage,  at  120  locks  full  per  day  1,250 

Per  minute   for  all   other  sources   of  loss  upon    19^ 

mill's,  at  100  cubic  feet  per  mile  and  per  minute         1,950 


Demand  of  the  canal  per  miiuits  3,200 

Supply  of  running  water  enteiing  the  Cumberland 
dam  in  the  driest  seasons  (as  before  stated)  per 
minute  1,392 


Deficiency  per  mini.te,  during  extreme  droughts  1,808 

It  is  proper  to  rem  irk  that  we  are  dealing  with  extremes  in 
this  connection;  for  211  ordinary  seasons  I  doubt  not  that  the 
supply  of  water  at  Cumberland  will  be  enough  to  enable  a 
moderate  use  of  the  canal,  as  low  down  as  the  South  Branch. 
It  is  only  in  droiiglits  that  it  would  so  completely  fail  to  sup- 
ply the  tj'ade.  And  if  it  be  asked  how,  upon  such  occasions, 
this  prodigious  dry  weather  deficiency  is  to  be  made  up?  the 
answer  is,  only  by  reservoirs  upon  Evitt's  or  Wills*  creek,  or 
both:  for  to  introduce  Evitt's  creek  as  an  ordinary  feeder, 
whereby  432  cubic  feet  per  minute  might  possibly  be  added  to 
the  su])ply,  would  not  reach  the  root  of  the  evil,  and  would 
still,  in  dry  weathei-,  leave  a   large  deficiency  unprovided  for. 

It  w'uild  however  be  prudent  policy  to  defer  the  construc- 
tion of  any  of  these  auxiliary  works,  until,  by  the  opening  of 
the  canal,  its  exact  consumption  (clear  of  lockage)  can  be  as- 
certained by  actual  experiment. 

The  probable  deficiency  of  water  in  the  North  Branch  at 
Cumberland,  to  supply  the  consumption  of  the  canal  and  the 
lockage  of  the  trade  upon  19^^  miles,  or  in  dry  seasons  even 
the  consumption  alone  upon  that  length  of  canal,  indicates  most 
clearly  that  unless  the  traffic  upon  this  work  is  to  be  left  like 
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the  navigation  of  the  river,  dcpondant  upon  the  clouds,  an  in- 
tt'i'intMliato  feeder  between  Cinnbeiland  atid  dam  No.  6,  will 
(to  make  the  improvement  perfect)  be  indispensable,  even  at 
the  very  first  op^-ning  of  the  navigation  oftiie  new  canal;  and  ac- 
cordingly whenever  the  directors  are  prepared  to  extend  Ihcir 
operations,  the  intermediate  feedt'7'  oiigiit,  in  this  view,  to  be 
one  of  the  very  first  works  let:  for  the  idea  of  jnitting  Ihc 
canal  into  complete  use  throii^gh  the  medi:im  of  t!ie  Cuniber- 
land  dam  alone,  must,  it  seems  to  me,  in  the  face  of  the  facts 
set  foi'th,  be  necessarily  abandoned:  thougli  a  considerable 
Spring  and  Autumn  trade  migiit  be  thus  inainfained. 

I  will  now  bsieily discuss  the  several  plans  which  have  been 
suggested  for  the  intermediate  feeder,  and  in  the  very  outset  it 
may  be  observed,  that  s<ich  seems  to  be  the  extraordinary  de- 
ficiency of  water  isi  t'le  North  Branch  d'^ring  droughts,  as  to 
establish  an  absolute  necessity  for  the  introduction  of  this  in- 
'termediatc  feeder,  at  or  near  the  nioutli  of  tiie  South  Branch; 
and  hence,  in  this  aspect, throws  out  of  the  question  the  plan  of 
iuti'odticiug  a  supply  I)el!)w  the  titunei;  as  there  would  be  no 
means  of  feeding  tlic  IQl  miles  of  eana!,  between  the  Soutli 
Braucii  and  the  r^iouih  of  Athy's  hollow,  where  the  proposed 
feeder,  from  the  Pawpaw  Dend,  was  designed  to  enter  the  ca- 
nal upon  its  6  1st  iexei;  unless  indeed  a  costly  reservoir  was 
foi-med  upon  I'owu  crei-k,  to  make  up  the  deficiency  of  supply 
from  Cumberland  wiiic'.i  would  every  summer  be  found  to  pre- 
vail; and  tiie  cost  o(  this  reservoir  being  added  to  that  of  a 
feeder  in  the  Pawpaw  Bend,  as  incident  thereto,  would  swell  its 
expense  so  far  above  that  of  any  of  the  other  [)hius  for  accom- 
plishing the  same  object,  as  absolutely  to  inhibit  its  adop- 
tion. 

The  plans  suggested  for  the  "intermediate  feeder"  avejive 
in  numbei',  whicii  I  will  name  in  succession  descending  the  riv- 
er and  annex  a  few^  observations  to  each  : 

1st  plan  proposed  for  the  intertnediate  feeder,  viz:  by  ei-ect- 
ing  a  dam  upon  the  South  Branch  and  forming  about  2  miles 
of  feeder  upon  its  left  bank,  to  pass  the  Nortli  Bi-anch  by  an 
aqueduct,  and  introduce  a  supply  of  water  upon  the  68th  level, 
at  a  level  coincident  therewith,  and  just  above  Lock  No.  68,  in 
the  South  Branch  ferry  road. 

This  was  the  plan  contemplated  in  1835  when  the  definitive 
location  of  the  canal  from  the  Soutli  Branch  to  the  Great  Ca- 
capon,  was  made  by  me  under  the  direction  of  the  late  chief 
engineer,   and  for    its  execution  tiic  topography  of  the  South 
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Branch  presents  peculiar  advantages;  a  very  low  depression 
exists  across  the  istlimiis  of  a  great  bend,  just  above  the  mouth, 
where  with  a  cut  of  only  700  feet  oxtroinc  lensjth  and  34  feet 
maxiinurii  dt-nlh,  we  arc  enabled  by  the  feeder  line,  to  cut  off  a 
distance  of  about  4  niiics  and  gain  tbe  advantiigc  of  a  fall  of 
13  feet  which  exists  in  the  liver  around  tlio  bend. 

Thus  by  a  store  dam  of  about  12  feet  liigh  across  the  South 
Branch,  a  feeder  of  near  two  miles  in  length,  and  an  aqueduct 
over  the  North  Branch  of  5  arches  of  CO  feet  span  and  10  feet 
rise  each,  with  the  water  surface  of  tlic  feeder  elevated  27  feet 
above  low  water  mark  at  the  confluence  of  the  two  Pblomacs — 
a  height  sufficient  to  enable  us  with  aj)ropeily  constructed  edi- 
fice of  stoue,  to  cross  the  stream  and  bid  defiance  to  the  assaults 
of  the  Nostii  Braindi — we  could  with  these  arrangements  lead 
the  feeder  in  upon  the  6Sth  level,  the  water  surface  of  which 
(supposing  a  depth  of  6  feet)  is  also  elevated  precisely  27  feet 
above  the  same  ])lane  assume<l  foi*  low  watei*. 

This  feeder  being  made  navigable,  as  it  ought  by  all  means 
to  be,  vvould  by  the  formation  of  a  chea[)  tow  patii  along  the 
margin  of  the  pool  of  the  feeder  dam,  form  a  navigable  im- 
provement of  some  6  miles  in  length,  receiving  asid  irans|)ort- 
ing  all  the  trade  u\'  the  magnificetit  vail  y,  w;iicr<Ml  by  the 
South  Br-anch;  and  the  tolls  upon  these  G  miles,  arising  from 
this  trade  now  couslderai>h'  and  uiinualiy  augiuenting — \yould 
I  question  not.  very  soon  pay  siicli  an  iiitef-est  upon  the  money 
expended  in  this  feeder  line,  as  would  at  t'le  least,  bring  down 
its  cost  in  equivalent  cujiital,  to  a  wiy  reasojiable  sum. 

2nd  pliU!  jH-oposed  for  tiie  intermediate  feeder,  viz:  by  a  dam 
erected  upon  tiie  Town  Falls,  about  ^  of  a  mile  below  the 
mouth  of  the  South  Branch,  to  conduct  a  feeder  into  the  67th 
level.  The  United  States  Engineers  planned  a  dam  here  of 
only  12  feet  high,  which  their  plan  of  Locking  into  the  river  at 
Alum  Hill,  enabled  tliem  to  make  so  low,  and  which  would  in 
fact  have  been  too  low  to  p;iss  Town  Cieek  With  safety. 

The  water  line  of  the  67th  Level  is  laid  19  feet  above  the 
water  surface  of  the  Town  Falls  Pool,  and  would  require  a 
dam  of  21  feet  high  to  feed  it;  an  examitiation  of  ihc  locality 
m  1835,  quickly  satisfied  me  that  the  erection  of  a  dam  of  that 
height,  w  juld  so  flood  several  most  fertile  and  valuable  bottom 
land  Farms,  near  the  conflueoQc  of  t!ie  two  Potomacs,  as  to  be 
almost  tantemount  to  their  destruction;  which  damages  at  the 
rate  they  would  probably  be  assessed  at  by  a  Jury,  would  pro- 
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duce  a  truly  formidable  sum  to  be  expended  in  the  acquisition 
of  land,  and  the  satisfaction  of  verdicts;  this  consideration  in- 
duced an  abandonment  of  the  plan  at  that  time. 

Recently  it  occurred  to  uie  that  we  might  economically  low- 
er the  6rth  level  S  foet,  and  thus  reduce  t!jc  height  of  t!ie  dam 
to  18  feet  above  its  base,  and  it  was  lujpcd  that  with  tliis  re- 
duction and  a  long  ovct  fall  fo  the  dam,  levels  of  no  ves-j  expen- 
sive character  would  enable  us  to  shield  Ihe  farms  from  floods, 
but  a  recent  instrun)ental  survey  resulting  most  unfavorably, 
has  convinced  my  mind  that  a  p<M'manent  feeder  fro;-.!  the  main 
Potomac  at  this  point  is   impi'iicticable  at  any  reasonable  cost. 

Sd  plan  proposed  for  tiie  intermediate  feeder  viz:  by  a  high 
dam  across  the  valley  of  Town  Creek,  not  far  above  the  Mill, 
and  at  a  very  favorable  site,  to  form  a  Reservoir  of  about  50 
feet  available  depth,  and  350  acres  surface,  and  thence  conduct 
a  very  shoi-t  feeder  to  enter  th.c  67th  level,  by  a  small  Tunnel 
a25  feet  long.  This  Reservoir,  would  receive  the  drainage  of 
about  50  superficial  miles  of  country,  »nd  a  supply  of  running 
w^ater  in  the  very  driest  seasons,  of  186  cubic  feet  per  minute, 
the  aspumed  surface  drained  has  been  ascertained  by  ap})roxi- 
matio!)  from  information  gathered  in  the  country,  and  tiie  sur- 
face (350  acres)  which  50  feet,  available  depth  would  overflow, 
by  a  proximate  sui-vey  made  in  1835. 

By  careful  experiments  upoji  the  Chenango  Canal,  John  B. 
Jervi«,  Esq.,  Civil  Engiiseer,  cstablisiied  the  fact  tiiat  the 
Madison  and  Eaton  Brook  Reservoirs,  collected  near  2-5  of 
the  water  falling  in  rain  and  snow  upon  their  vallies. 

The  fall  of  rain  per  annum  used  by  the  United  States  Engi- 
neers in  their  calculations  concerning  the  summit  of  this  canal 
was  that  of  the  year  1822,  being  29  2-10  inches,  the  quantity 
given  in  the  meteorological  tables  of  Lewis  Bi-antz,  Esq.,  as 
the  down  fall  in  that  year  near  Baltimore,  it  having  been  an 
unusually  dry  one. 

*  Sutcliff  and  Andreossi  concur  upon  the  loss  from  reser- 
voirs being  about  ^  an  inch  per  day,  or  say  15  1-6  feet  perpen- 
dicular per  annum. 

Applying  these  data  to  such  information  as  wc  possess  con- 
cerning the  valley  of  Town  creek,  we  may,  form  an  estimate, 
a  very  rough  one,  of  its  jjrobable  capability  to  fill  a  reservoir 
of  such  dimensions  as  to  feed  30^  miles  of   canal. 

*  See  reportj  of  Col.  J.  J.  Abeil,  U.  S.  Topographical  Engineer,  on 
the  Maryland  line. 
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Cubic  feet. 
The  down  fall  water  on  50  square  miles,  at  29 

2-10  inches  per  annum  3,391,872,000 

Deduct  3-5ths  consumed  by  the  valley  2,035,123,200 


Leaves  2-5ths  collected  in  the  reservoir  1,356,748,800 

Deduct  loss   for   a  mean   surface  of  300  acres, 

at  15  J-6th  feet  per  annum  198,198,000 


Reservoir  could  furnish   to  canal,  if  it  caught 

all  the  drainage  1,158,550,800 

Add  running  supply  of  Town  creek,  the  mini- 
mum flow  being  186  cubic  feet  per  minute 
per  annum  64,281,600 


Supply  Town  creek  could  furnish  annually  1,222,832,400 

A  feeder  introduced  upon  the  67th  level,  at  Town  creek, 
would  have  lo  feed  up  to  the  South  Branch,  and  down  to  dam 
No.  6,  in  all  30^  miles.  This  length  of  canal  would  require 
for  one  season,  or  8  months  navigation,  (bearing  in  mind  tliat 
all  the  lockage  water  comes  from  Cumberland,")  as  follows: 

Cubic  feet. 
To  fill  the  canal  trunk   and    its   widenings  in  the 

Spring,  say  50,000,000 

Leakage,  evaporation,  filtration,  &c.  in  30^  miles, 
at  the  rate  of  100  cubic  feet  per  mile  and 
per  minute  1,054,080,000 


Demand  of  water  for  one  season  1,104,080,000 

To  recapitulate:  Cubic  feet. 

Supply  of  water  per  annum,  available  from 
Town  creek  in  the  driest  seasons,  as  above 
given  1,222,832,400 

Demand  of  water  for  one  season's  navigation       1,104,080,000 


Surplus  118,752,400 

From  these  calculations  it  would  appear  that  if  the  whole 
drainage  of  Town  creek  could  be  laid  by  during  the  wet 
months  for  use  in  the  dry  ones,  there  wn)uld  be,  in  tiie  very 
driest  seasons,  an  abundant  supply  of  water  for  the  use  of  the 
sol  miles  of  canal.  And  this  treasuring  up  of  the  winter 
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down  fall,  could  undoubtedly  be  accomplislied  by  a  suitably 
proportioned  rescivoii-,  lor  the  construciiou  of  which  the  lo- 
cality alToids  every  facility. 

4th. — Plan  proposed  for  tliC  iiitei-mediatc  feeder,  viz:  By 
erecting  a  dam  16  feet  high,  upon  tiio  tumbling  dam  falls,  in 
the  Pawpaw  Bend,  and  by  a  feeder  of  3  miles  long,  to 
bring  a  supply  of  water  from  the  main  Potomac  to  eiiler  the 
canal  upon  its  6lst  level,  at  the  niouth  of  Athy's  Hollow. 

5th. — Plan  proposal  for  the  intermediate  feeder,  viz:  By 
erecting  a  dam  27  feel  high,  about  |  mile  above  Athy's  Hol- 
low, to  bring  in  a  feeder  at  the  same  point  contemplated  in  the 
4th  plan. 

These  two  plans  may  be  regarded  as  modifications  of  the 
same,  both  contemplate  forming  a  complete  navigation  by  feed- 
er and  slackwater,  up  to  the  u[)stream  [)oj-tal  of  the  tunnel,  to 
enable  boats,  by  locking  into  the  river  there,  to  proceed  around 
the  Pawpaw  Bend  without  passing  through  the  hill:  in  fact  to 
enable  the  trade  to  be  carried  on  by  boats  passing  one  way, 
taking  the  tunnel,  and  those  nio\ing  the  other  taking  the  cir- 
cuitous route.  Both  plans  also  contemplate  introducing  their 
feeders  at  the  same  point,  the  mouth  of  Athv's  Hollow,  upon 
the  6 1st  level. 

Against  both  plans  the  following  objections  would  lie  if  either 
were  put  in  execution,  viz  : 

1. — If  an  independent  navigation  haG  been  contemplated  around 
the  Pawpaw  Bend,  as  auxiliary  to  the  tunnel  line,  at  the 
time  the  directors  decided  u])on  the  tunnel  route  in  pre- 
ference to  a  canal  around  the  river^,  the  former  would 
never  have  been  adoj)ted,  as  the  balance  of  cost  would 
have  been  largely  against  U;  to  adopt  now,  what  could 
have  been  much  easier  attained  by  conducting  the  canal 
around  the  Pawpaw  Bend,  cannot  be  right,  unless  the 
adoption  of  the  tunnel  line  was  wrong; 
2. — Either  of  these  plans   would  be  very  costly  if  constructed 

in  a  permanent  manner; 
3. — As  the  feeder  from  Cumberland  is  incompetent  to  supply 
the  canal  lower  down  than  t!ie  mouth  of  the  South  Branch, 
the  distance  between  that  point  and  the  entrance  of  the 
proposed  feeder  10|  miles,  would  be  deficient  in  water, 
and  would  need  the  aid  of  a  reservoir  upon  town  creek, 
thus  prodigiously  augmenting  a  cost  in  any  event  very 
great;  by   the  introduction  as  an  auxiliary  of  a    feeder, 
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wliicli  there  is  reason  to  believe  is  quite  competent  of  it- 
self to  feed  the  canal  for  S0|^  miles; 
4. —  Revenue  would   he  lost  by  the  South  Branch  trade  being 
di-ivcMi  off  from  lOi-  miles  of  the  canal,  unless  outlet  locks 
were  built  opjjosite  to  that  stream,  wbicli  the  suj)ply  of  wa- 
ter there  W"ul«l  scarcely  allow. 
The  liig;h  dam   required  upon   the  5th    plan  would    be  objec- 
tionable for  obvious  reasons. 

Tlie  idea  of  foi-miiig  a  double  navigation  at  the  Pawpaw 
Bend  by  one  line  of  boats  passing  througli  ijie  tunnel  and  the 
other  aronnd  the  bend,  is  plausible  but  delusive;  it  appears  as 
if  time  would  be  sav«H]  by  it,  but  such  is  not  the  fact,  ir.v  in  a 
previous  part  of  this  report  it  has  been  shown  that  at  the  aver- 
age rate  of  detention  of  boats,  the  tunnel  route  virtually  saves 
near  S|  miles  of  distance,  and  at  the  maximum  rate  of  deten- 
tion (60  minutes)  about  2^  miles  of  distance  or  one  hour  in  time 
would  be  saved;  is  it  not  tiierefore  manifest  that,  unless  forced^ 
no  boatman  would  commit  the  folly  of  going  around  the  bend, 
when  by  waiting  his  turn  in  the  tunnel  convoy,  he  would  virtu- 
ally save  from  Z^  to  5  miles  in  distance, or  actually  from  one  to 
tw.i  hours  in  time,  according  to  the  period  of  his  arrival  at  the 
entrance  of  the  tunnel  route. 

Finally,  then,  upon  the  subject  of  an  '' ^intermediate  feeder ,** 
the  information  I  now  possess,  defective  as  it  is  in  some  points, 
enables  me  to  declare  without  hesitation,  that  any  ])Ian  of  feed- 
ing (VoMi  the  main  I'otomac  at  the  Pawpaw  Bend  is  Inadmissahlc, 
and  that  the  choice  must  lie  between  a  navigable  feeder  fi'om 
the  South  Branch  and  a  reservoir  upon  Town  Creek;  the  ori- 
ginal cost  of  which  last,  would  probably  be  the  least  amongst 
all  the  plans. 

To  tiie  reservoir  plan  one  objection  arises,  viz  ;  that  with- 
out outlet  locks  at  the  mouth  of  the  South  Branch  which  our 
sup|)ly  of  water  will  not  pei-mit,  the  entire  traffic  of  the  valley 
of  that  noble  stream  would  be  compelled  to  pursue  the  river  to 
Dam  No.  6,  by  which  the  company  would  lose  i\n>  tolls  of  this 
trade  upon  SOi  miles  of  canal.  A  feeder  from  the  South  Branch 
would  therefore  in  this  asprct.possess  a  decided  advantage  over 
any  of  the  others,   as  follows  : 

/-w         *i        I  r  r     1-        fl'^  receivijic:  the  revenue        Miles. 

Over  the  plan   of  feeding      „  ,        '^  ./'it4ts. 

r    _    ,,      r,,  T,^   11     J  ii"<»itt    the   South   Branch 

from    tiie    lown    rails, <         ,  , 

/^y   gx  I  trade  upon  an  ;«.d(iitional 

LdisTaucc  ot,  gi 
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■     „     -.        rin  receiving  tlie  revenue       Miles* 
Over  the  plan  of  feedmg     ^^.^^^   ^,^^    g^.^^.j^  2^^.^^^,^ 

from  a  reservoir   (No.<;  ^^.^^^  ^,^^^^^  ^^^  additional 
^•)  Ldistancc  of,  S62 

Over  the  plans  of  (ceding  f 

from  the  Pawpaw  Bend  j  do.  lo^ 

(No.  4.  &  5,)  ^ 

With  regard  to  a  current  taking  place  in  the  tunnel  by  feed- 
ina:  through  it  to  the  lower  levels,  I  will  remark  firstly,  that 
its  motion  will  be  trifling;  and  secondly,  that  as  the  heaviest 
trade  will  he  descending,  it  will  prove  a  positive  advantage 
rather  than  the  contrary. 

In  concluding  this  subject,  I  would  respectfully  advise  the 
directors  before  deciding  upon  this  important  matter  of  an  '^in- 
termediate  feeder"  to  instruct  their  engineer. 
1. — To  make  a  definite  location  for  a  feeder  from  the  South 
Branch  to  enter  upon  the    68th  level,    and  an  accurate  es- 
timate of  its  cost. 
2. — To  make  such  surveys   of  Town  creek  as  to  determine  all 
the  questions  necessary  to  ascertain  the  merits  and  cost  of 
a  reservoir  neai-  its  mouth,  to  enter  by  a  feeder  upon  the 
67th  level. 
3.. — To  comprise  in  a  report  all  the  information  necessary  to  a 
just  decision  ujion  the  respective  merits  of  these  two  plans 
for  feeding  the  SOl  miles  of  canal. 
If  the  directors  should  concur   with  me   in  the  opinion  that 
all  idea  of  feeding  the  canal  from  a  dam  in  the  Pawpaw  Bend, 
ought  to  be  abandojied,  it  would  in  that  case  be  proper  to  noti- 
fy the  Baltimore  and   Ohio  Rail  Koad  Company  of    that  fact, 
in  order  that  they  ma}'  be  enabled  to  lower  their  grade   in  the 
Pawpaw  Bonil;    where  now,    ai)|»re!iensive  of  our  company  re- 
quiring a  feeder  dam    at  the  Tumbling  Dam  Falls,    they  have 
traced  tiicir  road  upon  a  much  higiier  and  more  expensive  level 
than   they  need  to,    or  would  have  done,  if  they  had  possessed 
unreserved  command  of  the  valley  of  the  river  at  the  time  when 
the  location  was  made. 

Having  now  touched  upon  all  the  subjects  of  any  importance 
which  have  occurred  to  me  in  connexion  with  the  50  miles  of 
unfinished  canal,  I  shall  pass  on  to  cojisider  the  third  division 
of  this  report. 
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3— ON  THE  CONDITION  AND  PROSPECTS  OF  THE  FINISHED  CANAL 
N.OW  NAVI3ATED  134  MILES  UPSTREAM  FROM  GEORGETOWN  'J  O 
DAM  NO.  6. 

It  is  gratifying  to  be  able  to  state  that  upon  the  finislicd  part 
of  the  canal  during  the  past  year,  brcachc*  have  been  less  iVe- 
qi:ent  than  heretofore;  thns  indicating  that  the  stability  of  the 
Banks  is  gradually  augmenting  by  time,  and  the  continisal 
strengthening  of  weak  points  by  repair,  as  fast  as  they  dis- 
play themselves  by  leaks  or  bi'eaches. 

The  4th  division,  being  the  271  miles  next  below  dam  No.  6 
(with  the  exception  of  that  work  j^rovingmorc  leaky  than  was 
expected,)  has  during  the  past  year  fully  sustained  its  reputa- 
tion for  fidelity  of  constrnction,  t!ie  navigation  for  the  time  it 
was  open,  having  like  that  of  last  year,  remained  entii-ely  unin- 
terrnpted;  it  must  however  be  remarked  that  this  division  has 
•  never  yet  been  tested  by  a  full  head  of  water.  The  costly  im- 
provements upon  this  part  cf  the  line  made  during  this  year, 
at  the  pool  four  miles  below  Hancock,  and  in  the  limestone  dis- 
trict near  Prateas  Neck,  have  (I  understand)  tluis  far  answer- 
ed the  expectations  which  were  formed  of  their  utility. 

The  two  extensive  pools  upon  t!ie  4th  division,  at  Mrs. 
Bevans,  4  miles  below  Hancock,  and  at  Fort  Frederick  below 
Licking  Creek,  especially  the  latter,  will  need  additions  to 
their  embankments  to  enable  them  to  carry  safely  5  feet  water; 
the  banks  should  receive  more  internal  base,  be  augmented  in 
height,  and  armed  upon  their  faces  with  a  Riprap;  the  superin- 
tendent of  the  4th  division  has  been  judiciously  directing  his 
attention  to  these  points. 

The  necessity  of  elevating  theTowpath  Bank  of  the  Fort  Fre- 
derick Pool,  and  protecting  its  interior  face  with  rock,  will  be 
gathered  from  a  mere  statement  of  the  fact  that  it  is  about  2 
miles  long  in  a  right  Hnc  arid  20  feet  deep  or  more,  giving 
manifestly  both  scope  and  depth  enough  to  enable  a  heavy  gale 
of  wind  to  create  a  sea,  which  I  apprehend  deejjly  freighted 
canal  boats  will  sometimes  find  it  difiicult  to  weather,  these 
surges  rushing  with  violence  against  the  towpath,  would  evi- 
dently breach  it  very  soon,  if  not  provided  with  a  suitable  de- 
fence. 

Every  objection  which  can  be  properly  urged  against  River 
Slackwater  Pools,  (except  current)  lies  with  much  greater 
force  against  that  at  Fort  Frederick,  because  the  latter  runs 
ill  a  straight  line  and  is   therefore  liable  to  be  swept  by  gales 
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from  end  to  end;  whereas  a  river  pool  is  almost  always  land 
locked  by  its  own  rurvati-re,  it  being  a  ra.'e  instance  in  wliicli 
the  wind  would  have  a  fair  sweep  over  2  miles  lineal  of  water 
wiiere  the  dej)th  al  tlie  same  time  appi-oximated  to  20  feet,  even 
tlie  very  trees  which  fringe  a  river  bank,  wonld  shield  the 
pool  to  lee-ward:  and  it  is  a  well  known  fact  that  a  gale  of  Mind, 
to  raise  formidable  waves,  must  have  both  free  range  of  surface 
and  depth  of  water  to  operate  upon;  for  depth  is  necessary  for 
the  action  of  those  peculiar  oscillations  vvliich  form  waves,  and 
scope  is  requisite  to  give  time  for  the  rushing  air  to  draw  the 
particles  of  water  into  motion. 

There  is  howeve:*  another  important  advantage  which  pools 
within  a  canal,  must  always  possess  over  a  river  slackwatei,  and 
this  is,  that  the  level  of  the  canal  water  remaining  fixed,  the 
towpath  of  course  is  never  liable  to  overflow. 

A  vicious  plan  of  taking  earth  for  repairs  from  ])laces  alrea- 
dy weak  (merely  because  the  land  happens  to  belong  to  the 
company,)  has  occasionally  upon  sudden  emergencies  been 
practised — indeed  necessarily  so — by  the  superintendents. 

The  remedy  for  this  is  plain,  the  company  ought  at  suitable 
points  upon  the  bea'.n  side  of  the  canal,  to  acquire  by  purchase, 
small  lots  of  ground,  whence  earth  could  be  conveniently  taken 
for  repairs,  and  as  a  general  rule,  no  material  should  ever  be 
excavated  for  that  p!n")'>^e  between  the  canal  and  the  rivej-,  for 
in  addition. to  tlu-  carlii  ni  >..i(  h  piaces  being  less  accessible,  its 
removal  has  a  direct  tendency  to  weaken  the  earth  works  of 
the  canal. 

So  prodigious  is  the  leakage  of  dams  No.  4,  5  and  6^  in 
their  present  imperfectly  gravelled  state,  that  duiing  the  past 
summer  the  water  in  their  pools  subsided  so  far  below  their  re- 
spective combs,  that  for  several  weeks  it  was  impossible  to  in- 
troduce more  than  about  18  inches  depth  of  water  over  the 
mitre  sills  of  tiic  Guard  Locks,  though  their  gates  were  thiowu 
wide  open  for  the  purpose. 

Of  course  t!ie  navigation  upon  the  feeder  levels  of  these 
dams  could  not  be  maintained,  and  was  necessarily  suspended 
for-some  time.  This  result  was  not  unexpected  at  dams  No. 
4  and  5,  but  certainly  unlooked  for  at  dam  No.  6,  which,  ha- 
ving been  built  in  a  much  more  careful  and  costly  manner,  it 
was  reasonable  to  expect  it  to  be  more  retentive  of  water. 

Candour  however  requires  the  remark,  that  neither  of  these 
dams  have  ever  yet  been  gravelled  to  a  necessary  extent, 
which,  if  properly  done,  ought  to  prevent  leakage  sufficiently, 


and  which  I  would  icspoctfully  advise  sliou'd  be  completely 
done  at  the  ejuliest  practicable  period,  as  the  annual  exposure 
of  the  dauis  to  the  Suuuner's  siiii  nnist,  of  nec:;.ssity,  cause  the 
rot  to  destroy  theai  with  great  raj)idily. 

^  Under  present  ciicuinstances,  the  leaks  in  each  of  these 
dams  seem  to  be  just  about  sunieieiit  to  pass  under  a  head  of 
15  feet,  the  entire  summer  flow  of  the  Potomac  during  a  dry 
season,  Ica>ijig  5  feet  of  the  crest  of  each  wotdv  exposed  for 
some  weeks  in  almost  every  year.  This  indicates  dam  jSo. 
6  to  be  the  tightest  of  the  three,  as  the  river  is  consideiably 
smaller  at  its  site  than  it  is  at  the  locations  of  the  others. 

The  heavy  ice  freshet  of  February,  1840,  made  a  large 
breach  in  dam  No.  4,  which  has  been  successfully  repaired 
during  the  Summer  and  Autumn,  by  the  superinlendeiit  of  the 
Sd  division;  who  also  replaced  a  large  porti  \\\  of  the  down- 
stream sheathing  (which  had  been  injured)  with  6  inch  jjlaiik, 
which  will  be  a  decided  improvement,  as  t!ie  old  3  inch  shea- 
thing was  entirely  too  light  to  withstand  the  tremendous  re- 
action of  drift  which  the  figure  of  the  dam  causes  to  take  [)lace 
during  freshets  with  extraordinary  violence,  both  her*,  and  at 
dam  No.  5.  Indeed,  it  remains  to  be  seen  whether  even  the 
6  inch  sheathing  will  prove  entirely  successful  in  resisting 
those  assaults  which  a  radical  defect  in  the  figure  of  tlic  over- 
fall profile  necessarily  produces. 

It  was  to  have  been  expected  that  the  maintenance  of  dams 
of  sufficient  dimensions  and  extent  to  hi  idle  a  river  so  formid- 
able during  freshets,  and  rapid  in  its  downward  course  from 
the  mountains,  would  be  expensive:  it  will  not  therefore  be  a 
cMsappointment  to  know  that  the  day  is  not  far  distant  \\\\q\\ 
both  dams  No.  4  and  5  will  need  extensive  repaii-s;  and  this 
period  has  been  not  a  little  hastened  by  the  Summ-M"  exposure 
before  alluded  to.  Whenever  these  large  repairs  arc  made, 
which  ought  to  be  taken  in  hand  in  time,  I  would  recommend 
that  the  profile  of  those  w^orks  sliould  be  altered,  so  that  the 
overfall  may  bo  nearly  perpendicular,  which  will  destroy  the 
rc-action  that  now  takes  place  during  floods. 

The  experience  of  the  few  last  years  indicates,  in  a  decided 
manner,  liiat  the  traffic  of  the  country  bordering  upon  the  Po- 
tomac, or  what  may  be  called  the  '■'waij  trade,"  will  be  able  to 
pay  all  the  expenses  of  the  couipany  and  keep  the  canal  in  re- 
pair. This  is  a  very  satisfactory  prospect,  as  it  will  leave  the 
tolls  upr>n  the  thorough  trade  from  Cumberland,   to  enter  the 
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trpasury  of  the  company  unencumbered  by  charges;  and  hence 
all  the  revenue  so  derived,  will  be  clear  profit. 

With  the  view  of  elucidating  some  of  the  subjects  treated 
in  this  r-eport,  I  addressed  a  fe\v  interrogatories  to  the  four 
Super! ntendants  of  fmisheO  canal,  which,  with  the  responses 
of  those  oHicerSjj  I  have  embodied,  lor  the  information  of  the 
Directorss,  in  the  following  tabular  statement. 
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As  it  appears  from  the  above  table,  (and  from  my  own 
knowledge)  that  never  more  than  4  to  4^  feet  water  has  yet 
been  maintained  in  the  4th  Division,  and  as  from  its  costly  and 
careful  construction  we  have  a  right  to  expect  that  it  will  bet- 
ter carry  5  feet  water  than  any  other  part  of  the  canal,  I  ac- 
cordingly respectfully  advise  that  the  Superintendent  of  the 
4th  Division  be  instructed,  upon  the  opening  of  the  navigation 
in  1841,  or  soon  thereafter,  to  put  up  all  the  levels  between 
Dams  No.  5  and  6,  to  the  full  depth  of  ^^JivefeeV^  and  to  main- 
tain that  depth  during  the  navigable  season. 

I  had  intended  to  have  gone  carefully  over  the  finished  work, 
and  personally  examined  every  part  of  it  in  a  thorough  man- 
ner, previous  to  making  this  report;  but  a  want  of  sufficient 
time  upon  the  present  occasion,  absolutely  precluded  me  from 
putting  that  purpose  in  execution,  and  has  compelled  me  to 
content  myself  with  furnishing  much  more  meagre  information 
concerning  the  finished  canal,  than  had  been  either  designed  or 
wished. 

In  conclusion,  I  may  observe  generally  of  the  134  miles  of 
canal  now  navigable,  that  with  trifling  exceptions,  its  condition 
is  good  and  its  prospects  satisfactory. 

All  which  is  respectfully  submitted  by 

Your  most  obedient  servant, 

ELLWOOD  MORRIS, 

Chief  Engineer. 
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Copy  of  Ellwood  Morris's  Letter  to  President  and  Director's  of  CheSf 
and  Ohio  Canal  Company.     December  3rd,  1840. 

Cues.  4*  O.  Canal.  Chief  Engineer  Office, 

Cumberland,  Md.  Dec.  3rd,  1840. 
7b  the  President  and  Directors  of  the  Chesapeake  and  Ohio  Canal  Co 

Gentlemen: — In  1839  the  four  Principal  Assistant  Engineers, 
then  upon  the  line,  were  required  to  report  on  the  20th  of  Novem- 
ber to  the  then  chief  engineer  in  detail,  the  results  of  a  minute  se- 
ries of  calculations  made  out  by  them  and  their  assistants,  show- 
ing the  probable  quantity  of  every  species  of  work  done,  or  to  be 
done,  to  finish  the  canal.  These  detailed  reports  comprising  the 
actual  final  quantities  ol  the  finished  works,  and  containing  all  the 
data  necessary  for  a  general  estimate  of  the  probable  cost  of  the 
canal  from  Dam  iNo.  6  to  Cumberland,  were  actually  made  in  1839,. 
and  from  them  as  a  basis,  C.  B.  Fisk,  Esq  the  then  engineer  ire 
cliief,  engrossed  his  general  estimate  of  December,  1839. 

These  original  documents  being  necessary  data  upon  which  to 
base  a  present  genera!  estimate,  revised  by  the  exj)erience  of  the 
past  year,  and  having  been  made  out  officially  by  the  four  princi-* 
pal  assistant  engineers  referred  to,  are  unquestionably  the  proijer" 
ty  ol  the  canal  company,  and  ought  to  be  on  file  in  this  office. 

But  having  searched  amongst  all  the  papers  left  here  by  the  late 
chief  engineer,  I  have  to  report  to  you  that  these  important  docu- 
ments are  not  to  be  found  here;  they  may  possibly  be  amongst  your 
papers  at  Frederick,  but  tf  not  there,  must  have  been  abstracted  by 
some  one. 

The  original  data  I  have  alluded  to  is  indispensable  to  enable  me 
to  frame  a  satisfactory  general  estimate  of  the  probable  cost  of  the 
50  miles  of  canal  now  under  construction;  for  with  the  present 
force  of  engineers,  it  would  require  more  time  to  restore  that  data 
than  could  now  possibly  be  devoted  to  it. 

I  have  further  to  state  for  your  information,  that  all  the  drawings 
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and  plans  of  woiks,  consistirjj;  of  plans  of  the  dam  at  Cumberland, 
aqueducts,  locks,  culvertb,  &.c.  of  which  there  were  foimerly  a 
groat  ujany  in  this  office,  which  beinj;  the  })rop«rty  ol  \he  canal 
company,  ought  now  to  be  here,  and  which  were  actually  here  a  few 
davs  previous  to  the  I  si  of  October,  are  not  now  lo  be  Ibund,  and 
haVe  evidtr.tly  been  carried  off.  The  only  drawing  of  any  kindj 
left  here,  beiitg  a  survey  of  condemnation,  since  altertd  and  there- 
fore of  no  use.     [B] 

I  have  in  progress  a  search  for  the  papers  in  Dilley's  case,  but 
have  Jiot  yet  found  them. 

I  am  also  preparing  a  duplicate  register  of  the  papers  left  in  this 
office  by  the  late  chief  engineer,  connected  with  transactions  upon 
the  canal  antecedent  lo  the  first  of  October  1840.  One  copy  of 
which  register  1  shall  deposit  in  the  canal  office  at  Frederick,  that 
the  Directors  juay  know  precisely  what  papers  were  on  file  here 
upon  the  1st  of  October,  or  rather  what  papers  weie  lelt  on  file  by 
ihe  late  chief  engineer. 

Ol  course  as  to  any  business  or  papers  of  a  later  date,  they  need 
only  refer  to  me  for  information  whenever  any  may  be  required. 

Tlie  Cook  of  Comparibon  of  woiks,  times  of  completion,  cost,  &c. 
made  out  some  time  since  under  the  direction  of  the  President,  is 
not  to  be  found  in  (his  office. 

Whilst  upon  this  subject,  in  order  that  the  Board  of  Directors 
may  be  made  acquainted  with  the  petty  embarrassments  thrown  in 
my  way  by  the  officers  lately  discharged  by  the  Board,  1  will  state 
that  upon  ihe  Old-town  division  being  merged  in  the  Cumberland 
division,  by  ihe  order  of  the  Board  of  the  16ih  of  September,  1  di- 
rected the  assistant  engineer  at  Cumberland,  to  apply  to  the  assis- 
tant at  Oid-lovvn,  for  possession  of  the  books  and  papers  belonging 
to  the  canal  comj.any  and  in  his  charge;  this  application  was  made 
upon  the  29th  of  September,  but  possession  of  the  documents  was 
pertinaciously  refused  upon  sume  frivolous  grounds,  until  the  I5lh 
of  November,  when  ihey  were  at  last  uirned  over,  without  any 
action  either  on  my  |)art  or  that  of  the  Directors  lo  remove  the  il- 
legal objections  to  surrendering  the  aforesaid  properly  of  the  canal 
company. 

On  account  of  the  detention  of  these  books  and  papers,  no  esti- 
mate has  been  made  or  could  be  n)ade  on  sections  Nos.  317  and 
18,  since  ihat,'^^for  work  done  in  August,  and  the  Commissioner  ,at 
my  instance,  to  avoid  seriously  involving  the  contractor,  advanced 
$13,000  wiihout  any  estimate  until  this  d.ty,  when  1  shall  make 
out  one.  He  also  advanced  $2,000  to  Walkins  on  account  of  sec- 
tion No.  320;  the  final  esiiinato  on  which  by  the  absence  of  the 
luvessary  pipers  has  been  delayed  moie  than  one  month. 

Finally  during  the  six  weeks  that  the  notes  of  the  line  were 
withheld  from  us.  we  were  ol  course  unable  to  give  the  necessary 
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stakes  to  guide  the  contractors,  and  for  the  want  of  them  we  shall 
doubtless  on  section  No  318  be  put  to  some  extra  charges,  when 
we  come  to  trim  that  work. 

I  am  geuilemen,  veiy  respectlully  and  truly, 

Your  ob'i  servant, 

ELLVVOOD  MORRIS, 
Chief  Engineer. 


[B.] 

Coptj  of  Thomas  Turner's  Letter  to  Chas.  B.  Fish.    Dec.  I6th,  1840. 

Canal  Office, 
Frederick,  Dec.  16th,  1840. 
•     Dear  Sir: — I  am  directed  by  the  Board,  lo  transmit  to  you  the 
annexed  extract  from  a  letter  received  from  E.  Morris,  Esq.  chief 
engineer,  and   to  ask   of  you  such  iiiformation,  in  relation  to  the 
papers  spoken  of,  as  within  your  power  to  give. 

Th'  y  are  not,  as  far  as  known  to  me,  among  the  papers  on  file  in 
this  offir^e,  and  it  is  j)rr-sumed,  as  they  properly  pertained  to  the 
engineer's  office,  that  they  never  were  Itere.  They  are  much 
needed,  at  this  lime,  to  enable  the  Board  to  have  prepared  for  the 
Legislature,  about  lo  convene,  the  estimates  and  report,  which  will 
no  doubt  then  be  requiied. 

1  have  no  doubt  you  will  take  pleasure  in  giving  all  information 
possessed  by  you  in  relation  to  tlieni,  and  if  in  your  power  so  to 
do,  to  place  the  Company  and  its  otiicers  in  the  way  of  procuring 
them.  An  eaily  answer  is  desired,  and  will  be  thankfully  ac> 
knou'ledged. 

I  am  lilso  directed  to  inquire  of  you  information  respecting  a 
table  or  statement,  made  out  under  your  direction,  just  before  the 
sitting  ol'  the  Jast  Legislature,  (by  Mr.  F.  Coyle  it  is  believed) 
mvinn;  a  detailed  account  of  the,  number  of  seciions,  locks,  culverts, 
aqueducts  then  finished — ihe  number  then  in  progress  of  construc- 
tion, the  work  done  on  them,  the  number  still  required  and  not 
contracted  for,  &c.  &c. 

You  will    no   doubt  recoiinise  the  paper  from  the  preceding  de- 
scription.    It  is  also  wanted,  but  not  to  be  found  in  this  office. 
Respectfully,  yours, 

TEiOS.  TURNER,  Cl'k. 
Ch.  B.  FisK,  Esq. 

The  extract  sent  with  foregoing  letter,  was  from  the  letter  of 
E.  M.,  herewith  maikeJ  No.  1,  and  Iroiu  [A]  lo  [B]  as  thereon 
noted. 
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[C] 
Copy  of  Charles  B.  Fishes  Letter,  to  Thomas  Turner,  Clerk,  December 

21st,  1840. 

Washington,  Dec.  21st,  1840. 

Dear  Sir : — Yesterday  (Sunday)  evening  came  to  hand  your 
Iett(r  of  the  16th  insr.,  (post  marked  the  17th.) 

On  the  tiSlh  of  September  last,  I  received  at  Cumberland  in  due 
couiset)f  mail,  the  order  of  the  Board,  of  the  26th  of  that  month, 
ditecting  that  my  services  as  chief  engineer  of  the  Chesapeake 
and  Ohio  Canal  Company,  should  terminate  wi'h  the  30th  of  the 
same  month. 

Having  been  at  that  time,  in  the  employ  of  the  canal  company  in 
diflferent  grades  of  engineer  service,  continuously,  for  twelve  years 
and  one.n'onih,  and  there  being  many  questions  relating  to  unfin- 
ished business,  with  which  I  had  been  more  or  less  connected,  par- 
ticularly, durinf^  the  latter  part  of  my  service;  there  being  also 
various  papers,  notes,  memoranda,  &c.  that  were  then  incomplete, 
owing  to  circumstances  beyond  my  control,  (which  1  'A^ill  not  now 
detail)  and  that  could  not  pass  from  my  hands  unexplained  without 
prejudice,  it  might  be,  to  those  \xhose  interests  had  been  to  some 
considerable  extent  entrusted  for  a  time  to  my  charge  ;  and  under 
such  circumstances,  having  but  two  days  given  to  me  by  the  Board 
for  the  arrangement,  preparation  and  explanation  of  papers,  and  so 
short  a  time  too  bei.ig  allowed,  withoni  any  previous  inti.iiation 
frou)  the  Board  that  my  dismissal  was  nbout  to  take  place;  and  in 
addition,  all  this  occurring  with  such  attendant  circumstances  as 
forbid  all  intercouise  with  the  present  head  of  ihe  company  or  the 
individual  named  as  my  successor  ;  under  all  these  circumstances, 
and  knowing  that  in  the  two  remaining  days  of  my  continuance  in 
service,  I  could  not  do  whtt  would  be  considered  even  as  a  com- 
mencement of  what  was  necessary, — I  concluded  that  my  proper 
course  was  to  leave  in  the  office  such  few  papers  &c,,  as  could  |)a8S 
from  my  hands  without  prejudice  to  the  interests  of  any  individual 
or  of  the  company,  and  wtiich  required  no  explanation,  and  to  take 
the  others  with  me  to  Washington  where  the  canal  office  ihen  was, 
for  the  purpose  of  arrangement  and  of  written  explanation  at  my 
earliest  convenience  and  leisure.  Having  much  to  do  at  the  time, 
my  directions  were  necessarily  general  to  Mr.  Bryan,  who  assisted 
me  in  putting  up  the  papers,  and  I  have  no  doubt  that  some  pa- 
pers, field  bocks  &c,  may  have  been  taken,  needing  no  explanation 
from  me,  that  might  have  been  left,  but  which  at  the  same  time 
cannot  by  possibility  be  needed  for  reference  for  a  year  or  more 
if  ever,  and  which  therefore,  it  was  thought  best  should  occupy 
their  proper  place  along  side  of  the  other  papers,  &c.,  to  which  I 
proposed  giving  my  attention  so  soon  as  time  should  permit. 

The  papers  destined  for  Washington,  were  placed  in  boxes  along 
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with  ray  private  library  and  papers,  as  best  suited  the  convenience 
of  packing,  and  were  then  sent  to  Hancock,  to  be  forwarded  by 
the  earliest  boat  to  Georgetown. 

My  calculation  was,  that  they  would  be  in  Washington  so  soon 
as  my  arrival,  but  it  seems  that  the  canal  was  not  navigable  at  the 
time,  and  in  consequence,  the  boxe^did  not  reach  VVashington,  un- 
til I  was  required  by  the  counsel  for  the  company  to  be  in  Balti- 
raore,  to  be  present  al  the  McLaughin  trial.  From  Baltimore  I  did 
not  return  to  Washington  until  ttie  evening  of  the  8th  of  Decem- 
ber. Since  then  my  whole  time  has  been  occupied,  arranging  my 
private  books  and  papers,  (more  thaii  9-10  of  the  whole  in  bulk, 
but  comparatively  easy  to  dispose  of)  and  have  barfily  reached  the 
papers  referring  to  the  canal  These  papers  will  now  receive  my 
attention,  except  only  at  such  intervals  as  private  business  may 
prevent,  until  they  shall  have  been  disposed  of. 

The  course  I  have  taken  was,  and  still  is  regarded  by  mp,  as  the 
only  one,  under  the  circumstances,  that  could  have  been  pursued, 
having  proper  regard  to  the  interests  of  the  company  and  of  individu- 
als, and  keeping  at  the  same  time  in  view,  that  self  respect  that  I 
shall  ever  endeavor,  individually  to  maintain,  a  id  professional  re- 
spect which  no  member  <  f  any  profession  should  ever  d'sregard. 

There  are  members  of  the  Board  of  last  year,  and  perhaps  some 
of  the  present  year,  who  have  not  forgotten  that  1  urged  against  a 
certain  change  of  organization  occurring  just  at  the  time  wiien  it 
did,  giving  as  ray  reasons,  that  the  winding  up  and  the  closing  of 
the  then  recently  abandoned  contracts,  could  not  be  done,  and  the 
calculations  connected  therewith  be  made,  by  other  than  those 
officers  who  had  had  immediate  charge  of  the  respective  works,  un- 
less at  the  risk  of  loss  and  injustice  to  the  company,  and  to  the  con- 
tractors, and  of  great  confusion  to  the  worlis  and  papers  of  the 
engineer  department ;  some  comparatively  little  additional  time  I 
stated  would  enable  the  officers  referred  to,  to  close  up  satisfactori- 
ly their  calculations  and  to  arrange  their  papers.  This  advice  was 
not  followed.  Again  in  some  more  recent  actions  of  the  Board, 
the  chief  engineer  was  Inst  sight  of  entirely,  in  matters  that  under 
the  regulations  of  the  Board  (never  to  my  knowledge  repealed) 
were  exclusively  within  his  province  for  action  and  determination; 
the  tendency  and  effect  of  which,  were  confusion  and  embarrass- 
ment. I  make  this  brief  reference  to  the  past,  merely  to  remark 
that  more  time  may  be  requisite  than  otherwise  would  have  been 
necessary  for  the  arrangement  &c.  of  papers  above  spoken  of;  and 
that  after  all,  the  result  may  be  very  unsatisfactory. 

The  papers  most  particularly  enquired  for  in  your  letter,  are  the 
reports  of  the  principal  assistants  in  Nov.  1839,  up^n  which  was 
based  the  general  estimate  of  December  ot  that  year,  and  a  table 
or  statement  prepared  under  my  direction  at  the  Canal  UiBce  last 
winter. 
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The  general  estimate  of  December  1839  and  the  statement  ref^er- 
red  to,  1  have  Irequently  seen  at  the  Canal  Office  in  \^  ashinglon 
within  the  last  year,  rolled  and  tied  up  to<i;ether. 

Often  wlien  in  Washington  heretofore,  I  have  had  occasion  to 
borrow  general  estima.es  and  othtr  papers  from  the  Canal  Offii:e, 
for  reterence  in  reporting  upon  some  questions  presented  to  me  at 
the  time  by  the  Board,  and  requiring;  an  answer  from  me  while  in 
Washington. 

In  this  wav  papers  from  ihe  WHshington  office  have  occasionally 
got  among  my  other  papers,  and  bec-n  taken  along  with  tliem  to  ihe 
office  in  Cumbetland,  It  is  possible  that  this  may  have  happened 
to  the  general  estimates  ot  December  1839  Afier  closing  this 
letter,  (to  he  in  lime  for  the  evening  mail)  I  will  make  search  for 
this  ♦'•eiieral  estimate,  which  if  fnund,  will  be  accompanied,  I  am 
confident  by  "  (he  ^tat^met;l"  rolled  up  in  it.  But  in  ca'e  "the 
statement"  should  not  be  found,  a  copy  of  it  shall  be  sent  to  Fred- 
erick. (There  were  two  prepared  last  winter,  the  original  draught 
and  the  office  copy.) 

Should  the  general  estimate  of  December  1839  be  found,  (and 
it  must  be  in  ihe  office  at  Frederick,  if  not  among  the  papers  here,) 
it  will  furnish  the  information  in  detail  sought  for  from  the  reports 
of  the  principal  assistants,  with  th.e  exception  that  the  general  esti- 
mate has  certain  corrections,  additions,  &c.,  made  by  me,  but  upon 
thi3  subject  I  will  write  again  by  to-moirow's^mail,  after  having 
searchetl  &c. 

The  "  statement"  and  general  tstima'e,  (should  the  latter  be 
found)  if  you  so  direct,  shall  be  sealed  up  and  sent  by  the  Frede- 
rick stage. 

Yours,  very  respecifully, 

CHARLES  B   FISK. 
Thos.  Turner,  Esq.,  Cleik  Ch.  &  O.  C.  C. 


[D.] 

Copy  of  Clibrles  B.  FisJis  Letter  to  Thomas  Turner,  Clerk,  Decem- 
ber 22nd,  1840. 

Washington,  Dec.  22<I,  1840. 

Dear  Sir: — I  find  in  my  possession  the  original  general  estimate 
of  December  1839,  which  must  have  been  borrowed  by  me  for 
reference  while  in  the  city,  within  the  last  year,  when  making  out 
some  report  called  for  by  the  Board,  as  suggested  in  my  letter  of 
yesterday,  but  I  tJo  not  find  with  it  as  I  had  anticipated  that  I 
should,  "the  statement "  This  last  1  think  you  will  find  in  the 
office  at  Frederick. 

I  shall  seal  up  to  your  address  the  general  estimate  and    a  copy 
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t)(  flie  '*statemenf,"  to    be  forwarded  to  Frederick,  in  such  way    as 
you  may  direct. 

The  reports  of  tlie  principal  Assistants  of  November  1839,  fur- 
nished mostly, ail  (he  details  of  the  general  «'slima*e,bu',  as  intima- 
ted yc:5terii3y,  such  corrections  and  alterations,  d<^du(!tions  and 
additions,  wrre  made  in  transferrins;  the  details  I'rom  the  princi- 
pal Assistant's  reports  lo  the  gt^neral  estimate,  as  wcie  deemed  ne- 
cessary by  me  The  reasoa  for  such  changes  I  an  give  when  time 
shall  permit  it — which  being  done,  the  reports  of  the  principal 
Assistants  can,  with  propriety,  be  passed  from  my  hands;  but  for 
the  purpose  in  view,  as  stated  in  your  letter,  the  general  estimate 
will,  probably,  be  found  all  sufficient. 

In  reference  to  the  plans  of  vvorl;  and  other  papers  in  my  posses- 
sion  at  the  time  of  my  dismissal  and  not  left  at  Cumberland — I 
shall  select  such  as  are  pcifect  and  complete  and  properly  belo  sj 
to  the  company — to  be  placed  in  the  Canul  OlBce;  and  those  plans, 
papers,  &c.  that  are  not  com[)le(e  and  perfect,  I  shall  endeavor  to 
make  so,  that  they  also  may  be  pbced  in  ihe  Canal  Office,  so 
soon  as  time  and  leisure  and  the  informaiion  within  my  reach, shall 
enable  me  so  to  do. 

My  professional  character  und  reputation  demand  the  course  I 
have  adopted,  and  in  this  I  am  sustained  by  the  usage=  and  the 
practice  of  the  orofession;  and  it  gives  me  [ileasure  to  add  that  the 
interests  of  individuals  and  oi  the  company,  so  far  as  ]  am  concern- 
ed, and  under  the  circumstances,  could  in  no  other  way  be  better 
promoted. 

Yours,  very  reepecUully, 

CHAkLES  B.  FISK. 
Thos.  Turner,  Esq.  Cl'k.  C.  &  O.  C.  C. 


[E.] 

Copy  of  Thomas  Ttirnej-'s  Letter  to  Charles  B.  Fisk,  Dec.  26th,  1840. 

Canal  Office,  ) 

Frederick,  Deo.  26,  1840.  I 

Dear  Sir:— Youis  of  the  22nd  inst.  is  received — in  reply  permit 
me  to  expiess  (he  hope  ihat  you  will  forwaid  immediately,  to  my 
address,  all  the  papers  spoken  of.  Tiiey  are  much  needed,  as  no 
communicatiori  can  be  made  to  the  Legislature,  or  application  for 
funds,  until  xMr.  Morris  has  made  his  report,  which  he  cannot  do 
until  he  has  received  the  papers  now  in  your  possession;  as  they 
wi'l,  no  doubt,  form  too  large  a  package  for  the  mail,  I  would  suo^- 
gest  their    being  put  up  sately  and  sent  by  the  stage. 

I  atn  directed  to  ask  of  you  all  papers  belonging  to  the  Compa- 
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ny,  in  your  possession,  and  to  say,  that  on  any  tuture  octasion, 
should  you  find  ii  necess.uy  lo examine  them  for  any  purpose,  jou 
sh.'ill  have  access  o  th'm  at  (he  office,  and  your  txpences  to  and 
fionri  thi-*  j)lace  wiH  he  paid  by  the  company. 

I  have  not  he^n  ahU'  to  find  the  "s'.atemrnt"  spoken  of  by  you, 
and  as  a  general  overliau'  of  the  papers  has  been  made,  I  sup- 
pose it  is  not  to  be  louiid  here 

Yours  Sfc. 

THOMAS  TURNER,  Cl'k. 
Chas.  B.  Fisic,  Washington. 


[Fj  ■  . 

Copy  of  Charles  B.  Fish's  Letter  to  Tkos.  Turner,  Clerk.     December 

2Sth,  1840. 

Washington,  Dec.  28lh,  1840. 
2)frtr  ^S/r— Your  letter  of  the  26(h  inst.  is  j-ist  received. 
I  shall  immediately  leave  at  the  Frederick  stage  office,  to  be  for- 
warded to)ou  in  the  morning,  the  General  Estimate  of  Deccjuber 
1839,  and  tlie  ".-statement,"  sealed  per  to  your  address. 

Very  respectfullv  yours, 

CHARLES  B.  FISK. 
Tnos,  Turner,  Esq.. 

Clerk  Chos,  and  Ohio  Canal  Co. 


[G.l 

Copy  of  Elhcood  Morris' {Chief  Engineer,)  Letter  to  the  President 
and  Directors  of  the  Chesapeake  and  Ohio  Canal,  Jan.  4th,  1S41. 

Frederick,  Md.  Jan.  4th,  1841. 
To  the  President  and  Directors  of  the  Chesapeake  ^  Ohio  Canal  Co. 

Gentlemen: — Tlie  chief  Clerk  has  placed  in  my  hands  Mr.  Fisk's 
general  estimate  of  1839,  as  having  been  received  h'om  thnt  gen- 
tleman,'n  answer  to  a  request  that  he  would  furnish,  if  in  his  cus- 
tody, (hf  f'Ur  reports  oVlhf'  Prii^.t'ipai  As^'stant  Engineer's,  made 
ill  1839,  tlie  al)sence  o(  which  from  the  Chiel  Engineer's  Office,  at 
Cumberland,  I  liave  heretoloie  repor'ed  to  the  Bward. 

W'iih  (he  aid  of  these  reports,  which  embodied  the  results  of  the 
calculations  of  probable  quantities  contained  in  each  species  of 
work  upon  the  (yanal  — which,    in  fact,  comprised  tlie  details  upon 
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which  Mr,  Fis-lt'd  estimate  was  iouniled,  and  from  which  it  was 
engrossed — it  would  have  been  in  my  jjovver  ere  this  time,  by  in- 
ser  ;iitg  in  their  proper  places  the  final  results  on  works  finished  in 
1840,  and  by  substituting  exact  for  proximate  calculations, in  some 
instances, to  have  supplied  to  the  Directors  a  satisfactory  estimate. 
Without  the  aid  ot  the  reports  alluded  to  (iisdatj)  I  am  unable 
to  submit  ihat  estimate  nov/. 

And  as  I  presume  it  is  an  estimate  received  from  original  papers 
by  the  ex{)erience  of  1840,  that  is  desired  by  the  Hoard,  and  not  a 
copy  of  one  made  isi  1839,  the  document  placed  in  my  hands  by  the 
Chief  Cleilc  does  not  advance  the  present  j)urpode. 

In  speaking  heretofore  of  ihfe  reports  of  ihe  four  Principal  Assis- 
tant Engineers  of  1839,  a-  being  indispensable  to  enable  a  satisfac- 
toiy  estimate  to  be  framed,  I  mean  to  be^understood,  that  they  are 
so  indispensable  to  the  fulfilment  of  the  orders  of  the  Board,  owing 
to  the  limited  time  allotted  to  me. 

For  it  i>  manifestly  practicablt^,  by  great  labor,  to  restore  from 
the  primary  levels  of  the  ground  and  from  plans  of  the  work,  all 
the  information  coriden:sed  in  these  reports,  but  it  musf,  also  be 
equally  evident,  that  in  many  instances  this  will  be  merely  move- 
iui^  over  ground  already  travelled,  producing  a  waste  of  time  to- 
tally unnecessary  if  the  Co^ipany  were  not  debarred  possession  of 
their  own  |)roperty. 

Nevertheless,  thi>  labor  of  restoration  has  bten  coimenced  and 
will  be  persevered  in,  until  a  result  is  attained,  which  it  will  be 
my  earnest  endeavor  to  make  as  satisfactory  as  cucumstances  will 
permit. 

I  am  gentlemen, very  truly  and 

Respectfully  your  obd't.  serv't. 

ELLVYOOD  MORRIS,  Chief  t:ng. 
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